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CHAPTER ONE. 
IDENTIFICATION 
2 
In the fall of 1947, 734 veterans and their families moved into 
aluminum barrack units located in Pamme1 Court at Iowa State University. 
Both the veterans and the barrack units were a product of World War II. 
Both were viewed as a temporary aberration and housing administrators 
projected there would be only ten veterans left to be housed by 1951. 
Fortunately, the cultural pattern established by the returning World War 
II veterans, known as the married student family, has flourished and be-
come well-established at this time. Unfortunately, 520 of the original 
734 aluminum barrack units still stand today. 
Pamme1 Court is a testament to the unexpected growth of married 
student enrollment experienced at Iowa State University for over thirty-
three years. Since 1956, 952 additional married-student apartments have 
been constructed primarily motivated by the intent to initiate the de-
commissioning of Pamme1 Court. And yet, twenty-eight years after the 
barrack units were to be demolished they remain standing and occupied. 
However, there have been recent developments that have heightened 
awareness of the existing deficiencies found in Pamme1 Court. Soar-
ing energy costs have negated the rental savings once gained by the 
residents of Pamme1. Increased maintenance costs have been a constant 
problem associated with the temporary units. Pamme1 Court, which lines 
the northern entrance to campus, has become a visual eyesore unrepre-
sentative of an otherwise vigorous and progressive building program. 
Last, and most important, demand for the apartment units in Pamme1 has 
dropped drastically in the last few years. Of the total applications for 
housing in 1975 there was a three-to-one ratio applying for housing other 
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than Pamme1 Court (Frederiksen, 1976b). In addition, Pammel Court ex-
perienced the largest turnover rate (54.6%) of all married student de-
velopments. 
Clearly, the evidence indicates that Pamme1 Court can no longer meet 
the needs of married student families and function effectively as a branch 
of Iowa State University. Therefore, the decommissioning of Pammel Court 
is an imminent and pressing concern of the Residence Department. 
This thesis is a proposal for the redevelopment of West Pammel Court 
married student housing. As a design thesis implies, the written text 
will be augmented with design drawings. Thus, exploration will involve 
both process and product. 
Purpose 
The purpose of this thesis is threefold: 
1. To establish a credible body of knowledge compiled in written 
form to serve as a guide for future married student housing at 
Iowa State University. 
2. To simUlate as closely as possible a set of circumstances that 
may be encountered in the actual research and design of a married 
student housing development. 
3. To provide a graphical product which will propose one architec-
tural solution based on the student housing requirements estab-
lished in this thesis. 
Administrators in the Department of Residence and married student 
tenants all possess beliefs and opinions on what they feel are the re-
quirements of married student housing. This thesis presents a compilation 
of these which have been gleaned and condensed into married student hous-
ing needs. 
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In addition to providing written documentation of student housing re-
quirements this thesis also affords an invaluable educational experience 
in architectural problem solving. Throughout the course of research and 
design one invariably encounters the fundamental demands placed on all 
architects which are developing a skillful process and providing a viable 
product. Both in the final analysis often determine the measure of suc-
cess in an architectural problem. 
Scope 
Each design problem begins with the collection of the existing infor-
mation known concerning the problem. The Department of Residence has, 
since 1951, planned the decommissioning of Pamme1 Court. The existing 
site is to remain under the jurisdiction of the Residence Department which 
intends to redevelop the property for student housing. Although this 
thesis assumes the new housing will be occupied by married student fami-
lies, it does not preclude the possibility of Pammel Court also housing 
single students. This thesis will limit itself to the redevelopment of 
West Pammel Court only. The project should be planned for phased con-
struction to coordinate with the decommissioning program. The extension 
of Thirteenth Street west, which borders the northern edge of the site, 
will be assumed to be completed. 
Method 
The body of this text can be divided into three major parts: re-
search (Chapters II through V), analysis (Chapter VI) and synthesis 
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(Chapter VII). Chapter II is an investigation into background factors and 
their effects on new married-student housing developments. Historical in-
fluences are first investigated followed with the contextual influences of 
the University and larger community of Ames, Iowa. Chapter III consists 
of direct field observations of exemplary developments in the State of 
Iowa supplemented with a comparative analysis and final evaluation. 
Chapter IV examines the programmatic influences of the client, the Resi-
dence Department, by reviewing its operational framework and the role of 
the department in implementing the various housing programs. Chapter V 
examines the various aspects of the user, or married student family, such 
as demographic data, housing demand, and specific user requirements. User 
needs were partially assessed through direct user input from a married-
student housing questionnaire (Ap~endix A). Chapter VI contains the 
architectural program and details the unique programmatic aspects of mar-
ried student housing at West Pammel Court through specific space volumes 
and relationships in written and graphic form. Finally, Chapter VII con-
tains an architectural solution derived from the author's interpretation 
of the program requirements, as set forth in this thesis, in the form of 
design drawings. 
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CHAPTER TWO. 
BACKGROUND 
7 
History of Institutional Housing 
. 
The future shape of the University will be determined as 
much by student housing as by any other one influence. The 
amount and kind of housing will determine, in part, the charac-
ter of the educational experience offered to students, the 
caliber of students drawn to the University, the kind of com-
munity provided, the physical and social well-being of students, 
and their morals. It will also affect the general appearance 
and tone of the University. (Schilletter, 1970) 
The above quote probably best capsulizes the current attitude of 
academic administrators throughout the country on the importance of in-
stitutional housing. Fundamental to any future planning policies of an 
academic center, however, are the historical influences gained through 
years of past student housing experiences. For this reason a brief his-
torical study of institutional housing is presented. 
There is a general agreement among educators that the proximity of 
living and learning centers is a prime requisite for higher education 
(Dober, 1963). Historically, however, the institutional attitudes on the 
housing of students are marked with ambivalence. Of the many attitudes 
there remains two sources which have most greatly influenced the American 
higher education system. The first of these is the Oxbridge or English 
concept developed at Oxford and Cambridge during their formative years. 
Second was the German concept developed throughout continental Europe a 
short time later. 
The heart of the English concept was the strong belief and require-
ment that students and faculty share a common life together. Schilletter 
(1970) states that the idea was to develop the "whole student" to lithe 
collegiate way of life." The English universities offered close parental 
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supervision of students to help accomplish these goals. Institutional 
housing was the essence of this system and the purpose was to combine the 
intellectual and social environment with the view of educating the whole 
person. 
In contrast, the German concept was based on the belief that the 
University should take no responsibility for the housing of students and 
pay no attention to student activities outside the classroom. The sole 
purpose of German boarding houses was to provide a place for the student 
to eat and sleep. Necessity only, not responsibility, demanded that the 
facilities be provided. It was not uncommon for large sleeping dormi-
tories to house 200 students sleeping in the same room. The results of 
this attitude could have been easily calculated. The lack of supervision 
resulted in problems with student discipline which frequently erupted into 
riots and sometimes open warfare (Adelman, 1969). 
The housing pattern in American colleges and universities has gone 
through three phases during which the United States has witnessed all the 
worst experiences of student housing in Europe (Dober, 1963). 
The first phase lasted from the nation's birth to 1865 and the end of 
the Civil War. The earliest colleges tried to imitate and innovate the 
English system of institutional housing, having already rejected the 
German system. However, many problems soon started to emerge. In adopt-
ing the English system, American schools found they were too poor to pro-
vide the kind of architecture which was central to the English concept. 
Cost was one factor and lack of a building tradition was another. The 
English colleges provided a separate bedroom and study for each student, a 
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luxury most American schools could not afford. Also student-faculty 
interaction remained absent. Unlike their English counterparts, American 
professors were usually married and preferred to live some distance away 
from college. As a result the early dormitories were no more than places 
to eat and sleep. The effect of this arrangement was the same as it was 
in Germany. The lack of a proper college atmosphere was magnified by the 
lack of student-faculty interaction and, as a result, student antagonism 
grew and once again developed into open warfare between the students and 
their part-time keepers. Amidst the storm of controversies American 
college presidents soon held contradictory opinions on housing, though no 
one denied poor housing made living dangerous and learning difficult. De-
spite ideological arguments in favor of greater self-reliance among stu-
dents in choosing their living accommodations and the cost of building, 
the voices of the earnest advocates of campus housing prevailed (Dober, 
1963). As a result, the dormitory system continued in the east and mid-
west through the 1860's. 
The second phase of institutional housing in America lasted from the 
Civil War to around 1890. The end of the Civil War resulted in a radical 
departure of housing systems from the poorly imitated English system to 
the unresponsive German concept. The main reason for this departure was 
that after the Civil War rapid growth of public institutions presented the 
problem of housing more students at a time when money was scarce. There-
fore, housing lagged far behind other construction priorities. This gap 
in funds and the growing criticism of the English system resulted in a 
much more German oriented concept of institutional housing. 
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Two changes helped alleviate the housing shortage. First, private 
boardin~ housing grew in number and size and second, fraternities and 
sororities shifted from social-intellectual organizations to purveyors of 
meals and beds on a larger scale. As Adelman (1969) states: 
Although fraternities have diminished since World War II, they 
did inculcate in a number of future academic leaders the unique 
concept and original American contribution to residential planning 
of using the residence as a method of producing well-rounded ad-justable men for the industrial melting pot of the United States. 
However, the success of fraternities and sororities was short-lived 
and soon the gap between curricular and extracurricular life widened. 
Sentiment of the old English system once again grew and by 1890 the tide 
turned favoring the Oxbridge concept. 
The social stratification that accompanied the industrial boom and 
immigration after the Civil War led to an important shift in housing 
policy that marked the beginning of the third phase of institutional hous-
ing in America. Privately endowed schools along the eastern seaboard 
attracted large numbers of wealthy students from allover the country. 
For this group, private investors raised palatial suites in which students 
could live in ease and luxury. The enthusiasm with which this housing was 
accepted (most notably Harvard's Gold Coast) inspired administrators from 
other institutions to try to emulate these facilities. Dober (1963) 
states: "The motivation was not so much educational goals as conspicuous 
consumption." From these beginnings came the firm conviction among a 
large group of private schools that housing the undergraduate and graduate 
body was their binding duty which institutions could not neglect. As a 
result, one of the sharpest distinctions between public and private 
11 
facilities for higher education today is the difference between the quali-
ty and quantity of campus housing. The philosophy then adopted by most 
schools, public or private, was that of developing "all-round men, well 
developed socially and morally as well as intellectually" (Adelman, 1969). 
However, although the facilities were splendid they never did succeed in 
integrating the educational and residential functions as had been the case 
at Oxford or Cambridge. 
The conclusion of World War II led to an increase in post war con-
struction of college and university housing which was considerably spurred 
by Title IV of the Housing Act of 1950. Title IV provided low interest, 
long term mortgages for campus housing and related facilities. Education 
was now seen in a new light--that of producing well-adjusted people for ,~ 
the needs of a technological society. By 1955 the results were inconclu-
sive, both in the design and in the promise which the program originally 
held for providing more than just a clean bed in a clean room. Criticism 
resulted from the high-maximum occupancy levels required in Title IV. The 
loan regulations reduced the chances for single student suites and small 
social groupings on each floor which in turn meant more college students 
housed in a single unit than most colleges felt could be supervised. The 
high cost of this system meant that American imitators of this ideal would 
produce a proliferation of large, impersonal, poorly planned dormitories 
riddled with professional, apprentice, or amateur psychological counselors 
(Adelman, 1969). Dober (1963) states by the end of 1961 the design record 
ranged from "heavy-handed period architecture at Tufts University in 
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Maryland, to the straightforward functional solutions of Belluschi and 
Skidmore, Ownings, and Merril at Reed College and Saarinen at Drake 
University. II 
History of Institutional Housing at Iowa State University 
It is not known whether the administrators of Iowa State College gave 
much thought to either the English or German concept of institutional 
housing during its formative years in the late 1800's. The system, at the 
beginning, resembled somewhat the English concept since all students and 
staff were housed, fed, and taught under the same roof. Both the men and 
women of the faculty were in close contact with the small student body and 
emphasis was placed on the welfare and development of the whole student. 
However, the process took place without a real awareness of the importance 
of institutional housing in higher education. 
Lack of student housing was a problem in the early days of Iowa State 
College as it has been characteristically throughout its 107 year history. 
Examination of the housing pattern at the university can be roughly divid-
ed into three periods. 
, During the first period, 1869-1894, most students were housed in 
college residences and lived under strict supervision. In fact, in 1887, 
the College Board passed definite restrictions as to residences of stu-
dents. These restrictions stated that no student would be permitted to 
live outside the college buildings except for sufficient reason and upon 
vote of the faculty and consent of the president and steward (Schilletter, 
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1970). The concept was one of strict discipline and supervision rather 
than the development of the whole student both socially and intellectual-
ly. 
The second period, 1895-1946, witnessed a growth in enrollment and an 
acute housing shortage. Ten residence halls for women were constructed 
during this period with the emphasis placed on security and supervision of 
morals rather than social and intellectual development. There were no 
permanent resident halls constructed until 1927 when Hughes Hall, the 
first men's resident hall was constructed, and by 1946, two sections of 
Friley Hall were opened. However, most of the male residents lived in 
fraternities, rooming houses, and private homes, but the freedom that 
existed outside the classrooms as in the German universities was not 
allowed. In short, this period saw a rise in conservatism and the pater-
nal attitude of the administration was always evident (Schi11etter, 1970). 
Revolutionary changes occurred in the university housing pattern 
during the 1946-1976 period. The need for married student housing estab-
lished itself following World War II and continued to comprise 18% of the 
total enrollment. This period was marked by the most critical housing 
shortage in Iowa State's history. The end result was that more permanent 
and temporary housing was built (over 7800 beds) than in the previous 75 
years. Changes in physical accommodations were balanced by major changes 
in organization of housing staff and student government. Students were 
now given responsibility to govern themselves and to organize their ac-
tivities. The Men's Residence Association, the Women's Residence Associa-
tion, the University Married Community with its mayor and council, the 
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Head Residents and the House System were established and encouraged by the 
administration. The belief now was that the resident halls should provide 
more than room and board and instead provide the best laboratories on 
campus for teaching democracy. Although the objectives of student housing 
had been well-established by this time it was not until December 12, 1958, 
that J. C. Schilletter, then Director of Residence, documented the student 
housing objectives as follows: 
A. To provide good food and living quarters at the lowest possible 
cost. 
B. To provide and maintain an educational facility which: 
1. fosters an academic environment for scholastic development 
2. provides an opportunity for learning democracy through demo-
cratic group government 
3. encourages good habits of recreation and health 
4. encourages social development 
5. promotes personal adjustment 
As Schilletter (1970) has said, "While the objectives of student 
housing have not changed, the implementation of the program has changed 
and will continue to change in the future. 1I An historical analysis of 
married student housing at Iowa State will indeed show the program imple-
mentation has changed. 
History of Married Student Housing at Iowa State University 
The need for married student housing established itself, as mentioned 
earlier, from the demand of returning veterans following World War II. 
The suddenness of the demand and the characteristic nature of its source 
resulted in short-term temporary solutions at Iowa State College as well 
as other institutions throughout the country. However, as Christopherson, 
Vandiver, and Krueger (1960) noted: 
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With the academic and social beachhead established by the 
World War II veterans, the Korean veterans duplicated the per-
formance. Interestingly, when the numbers of veterans of the 
two wars began to diminish, the new culture pattern they had 
established [i.e., married students] remained. 
From its inception the married student community at Iowa State Uni-
versity has conformed to the established student housing objectives pre-
sented by Schi11etter (1970) with one important distinction: the stated 
objective of providing an educational setting which fosters an academic 
environment. This objective has been superseded by the intended objective 
of providing a "nonuniversity setting" to married students which more 
appropriately reflects traditional community life or what Moen (1976) 
calls lithe real wor1d. 1I The attempt to imitate traditional community life 
has been centered around the organization of a comparable city govern-
mental system. The married student community at Iowa State University 
represents a thirty year experience in self-government and as Frederiksen 
(1976b) states: 
the patterns of government are different but belief 
is the same. It [married student housing] is an attempt to 
teach citizenship, to teach a sense of responsibility to com-
munity. 
The married student community has witnessed a variety of design de-
velopments throughout its thirty year history. A brief historical analy-
sis of each development built in the past should provide valuable insights 
for any future planning of married student housing at Iowa State Univer-
sity. 
Panmel Court 
The increase in enrollment following World War II caused the most 
critical housing shortage in the history of Iowa State University. This 
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problem was initiated by a large number of veterans who were married and 
needed housing for their families. In response to the large influx of 
married students the university purchased a number of trailer units and 
demountable houses from World War II housing projects located in Wisconsin 
and Nebraska. The trailers were the first units available and by January, 
1946, a small number were ready for occupancy. In addition to the trailer 
units and demountable houses the University also purchased fifty quonset 
huts to house two couples each and laid out sixty-five lots for privately 
owned trailers. By September, 1946, the following units were occupied: 
152 trailers, 50 demountable houses, 50 quonset huts, and 65 private lots 
totaling 217 housing units with 367 families (Schi11etter, 1970). In the 
meantime the college had obtained 734 aluminum barrack units (534 two-
bedroom and 200 one-bedroom) and every effort was made to have these ready 
by the fall of 1946. The aluminum barracks, completely erected, were pro-
vided by the Federal Housing Authority under the Lanham Act. The Univer-
sity was to provide utilities, roads, walks, and drainage. Completion of 
the project was delayed until the fall of 1947. At its peak, Pamme1 Court 
consisted of 951 living units and housed 1,101 families (Figure 1). Con-
struction of other married student housing projects, particularly Hawthorn 
Court, alleviated the demand for many of the earlier short-term solutions 
built by the University which by this time were showing signs of deterio-
ration through wear and tear. As a result all of the trailer units were 
decommissioned by 1952, followed by the quonset huts in 1960, and finally 
the demountable houses in 1967 (Schi11etter, 1970). 
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Figure 1. Iowa State University campus 
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It is interesting to note that in 1947 administrators at Iowa State 
projected that there would only be ten veterans left to be housed by 1951. 
However, such was not the case and as a result 520 of the original 734 
barrack units which were planned as the last to be decommissioned have re-
mained in use as of the date of this thesis. 
Hawthorn Court 
The deterioration of existing temporary housing at Pammel Court south 
of the railroad tracks and the growing demand for more married student 
housing clearly pointed out to administrators at Iowa State University the 
need to expand the existing married student community. As a first step 
several trips to inspect apartments for married students at other univer-
sities were undertaken followed by a great deal of discussion by the ad-
ministrators as to what would be the best plan and arrangement to be 
adopted for Hawthorn Court. The project was designed by Ray Crites and 
approved by an administrative committee set up especially for that pur-
pose. 
The project was sited on a ten acre parcel of land located northeast 
of the campus (Figure l). The site was desirable primarily because of its 
close proximity to campus and its level nature which eased construction 
problems. The living units consisted of 24 one-story buildings each con-
taining four apartments or units. The total cost for the 96 units was 
$703,000.00 or about $7,300.00/unit. All of the apartments were occupied 
by the fall of 1957. 
In 1958 it was decided to construct 100 more units east and south of 
the eXlsting Hawthorn Court apartments. The units themselves were similar 
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to those built in 1956 with only a few minor alterations. The construc-
tion cost for the 100 units was $740,000.00 or roughly $7,400.00/apart-
ment. 
University Village 
The construction of Hawthorn Court established a growing commitment 
by University administrators to house the rising number of married stu-
dents at Iowa State University. The opportunity to buy 80 acres of land 
east of the University golf course subsequently proved timely since more 
married student housing was needed and the land was close to city storm 
and sanitary sewers, city water mains, and a new high school and shopping 
center (Figure 1). 
The architectural firm of Savage and VerPloeg was selected as the 
project's architect. The architects were advised to visit other existing 
married student housing developments because of the favorable feedback re-
ceived after this approach had been used for Hawthorn Court. Upon evalua-
tion of the married student housing visited, the architects and adminis-
trators together agreed to adopt a townhouse living unit. 
Shortly afterwards, the architectural firm established the following 
project goals (Schilletter, 1970): 
1. A project cost that would allow the units to be rented in the 
neighborhood of $85.00/month. 
2. A net area of 630 sq.ft./apartment. 
3. An area density that minimized the extent of roads and utilities 
and allowed space for future development of the site to an 
ultimate 1000 apartment units. 
4. A distinction in design and arrangement that did not create a 
monotony of regimented repetition. 
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Phase I of the project consisted of 300 units and included 268 town-
houses, 24 two-bedroom apartments, and eight one-bedroom apartments. 
Total cost of the project was $3,166,000 or roughly $ll,OOO/unit. All 300 
units were occupied by September 1, 1966. 
In 1968, construction of Phase II of University Village had begun and 
consisted of 200 two-bedroom townhouse apartments, a laundry building, and 
an administrative/maintenance building. The apartments were similar to 
the original project units with some minor improvements. The laundry 
building is a one story structure centrally located within the develop-
ment. The administrative/maintenance building is also a one story struc-
ture similar in character to the laundry building and apartments. It con-
tains administrative offices for the manager and other office help, 
maintenance shops for painters, carpenters, plumbers, and others, plus 
storage room. The building also contains a meeting room for the Univer-
sity Married Community {U.M.C.} Council and an office for the U.M.C. 
mayor. Total cost of the second phase of construction was $3,120,000 and 
all 200 units were occupied by September, 1968. 
Schi11etter Village 
In June 1969, Phase III of University Village entered the planning 
stage. The project was to consist of 300 two-bedroom townhouse units 
similar in character to the existing 500 units occupied in University 
Village. Phase III of University Village was planned as a replacement 
housing program which would allow the decommissioning and abandonment of 
facilities in East Pammel Court (232 apartment units). In March, 1970 all 
bids were rejected for the Phase III project due to their high cost which 
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amounted to 20% over the estimated budget (Frederiksen, 1976a). Further 
attempts to change material and construction techniques as a possible 
solution to bring the project within budget were also rejected on the 
grounds of the questionable quality such alterations would produce and in 
April 1970, Phase III of University Village was abandoned. 
Due to the high rate of financing and an extremely high cost of con-
struction housing administrators sought out other low-cost housing alter-
natives. After much study and investigation the University purchased a 
four-plex modular structure and erected the building to study the feasi-
bility of factory built units for married student housing. The experi-
mental unit subsequently proved to be successful and in December 1972, 
University officials proposed construction of twenty-five structures (100 
apartments) based upon the modular housing concept and the project was 
entitled Schilletter Village (Figure 1). 
The structures were two stories in height with two apartments per 
floor and each was constructed on a full basement which provided storage, 
utility, and laundry area in addition to shelter during storms. The 
buildings were bid using a narrative specification which indicated the 
number of rooms, size of rooms, acceptable plumbing fixtures, etc., and 
asked modular unit builders to propose their best solution to these mini-
mum needs. The basements, utilities, roads, walks, and all other site 
work were bid using a separate site development specification. The first 
units-were occupied by fall 1974. 
In May 1975, university administrators proposed the construction of 
seven additional four-plex units at Schilletter Village to house single 
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students. An unexpected increase in single student enrollment created a 
housing demand exceeding the permanent design capacity.(8500 beds) availa-
ble in the Residence Department. The demographics for the next ten-
fifteen years did not support the construction of permanent high rise 
residence halls due to cost, repayment schedules, and the time delay of 
such a project (Frederiksen, 1976a). Therefore, a more temporary solu-
tion, that of housing the single students in Schi1letter Village, appeared 
to be the most logical course of action. The four-plexes could then be 
converted to replacement family housing as time and statistics dictated. 
The proposal was approved by the Board of Regents and by September 1976, 
all seven buildings (112 beds) were occupied by single students. 
Shortly after the completion of the additional seven four-plexes, 
housing administrators realized the single student housing demand exceeded 
the additional 112 beds provided and an additional thirty-two four-plexes 
(512 beds) were purchased and scheduled to be occupied by September 1977. 
As noted earlier the housing of single students at Schilletter Village was 
intended as a short-term solution only while the original purpose of the 
project remained to provide replacement housing for Pammel Court residents 
thereby permitting the decommissioning of East Pamme1 Court. Of more im-
portance, however, is the fact that for the first time Iowa State Univer-
sity had housed single and married studentstogetherfnone project. There-
fore, any future planning for housing married students should not preclude 
the possibilities of unexpected single student housing demands and the 
implications that would have. 
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Since its inception in 1946, married student housing at Iowa State 
University has undergone tremendous change and growth. From the onset, 
providing housing units to the swelling married community has been a 
process of "catch-up" with demand running ahead of supply. The Residence 
Department at Iowa State has made its commitment to married housing clear 
by providing a growing financial investment in administration, social and 
recreational programs, and housing units. The amount and type of commit-
ment has resulted in the everchanging physical make-up of married student 
housing. 
The early formative years were represented by temporary, short-term 
solutions to what was thought to be an aftereffect of World War II. The 
50's and 60's represented permanent solutions to what had now proven it-
self to be a lasting cultural pattern--the married student family. These 
solutions were aided by a prosperous building market which. resulted in 
long-term, low maintenance, high quality materials and construction 
methods. Finally, unstable enrollment projections and a tight money 
market produced a more tentative solution for a very unpredictable era. 
The result has been a shift toward types of structures with lower initial 
costs, thereby forfeiting the longer life span. 
What the future holds for married student housing developments at 
Iowa State University will depend primarily on four interrelated factors: 
first, whether university administrators will continue to react to finan-
cial constraints by producing more short-term housing solutions; second, 
how well future student enrollments can be projected and planned for; 
third, determining whether housing single students in married student 
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housing developments will become a trend or merely an aberration; and 
fourth, determining whether University housing objectives will change and, 
more importantly, to what degree housing objectives will change the imple-
mentation of housing programs. 
These are issues that must be confronted when planning additional 
married student housing developments at Iowa State University. Histori-
cally, housing patterns at Iowa State have been shown to be operating in a 
continual state of flux. In physical terms, the lessons from the past 
have shown that the degree to which new housing projects adapt, adjust, 
and expand to meet new housing criteria will have a significant effect on 
the success of any proposed married student housing development. 
City-University Relationships 
The years spent pursuing a higher education are a time of intellectu-
al growth and maturation when personalities, life styles, values, and 
goals are being formulated. The size of the surrounding environment, its 
configuration and physical make-up, and its ability to fulfill the social, 
cultural, and economic needs of the individual members will determine, to 
a large extent, at what rate individual growth and development will take 
place. 
Married student housing at Iowa State University constitutes one 
component of the larger community of Ames, Iowa. In this section, an 
examination of the various characteristics of the city of Ames will be 
made to determine what influence the city has on married student housing 
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and, conversely, what influence married student housing might have on the 
city. 
Background 
The city of Ames is located in central Iowa, approximately thirty 
miles north of the capital city of Des Moines near the intersecting points 
of U.S. Highway 30, Interstate 35, and U.S. Highway 69. 
Historically, the city has always been closely related to Iowa State 
University. According to Ames Centennial, Inc. (1964) the University was 
founded in 1862 as the Iowa Agricultural College and Model Farm, and the 
development of the town started about four years later in the swampy low-
lands east of the College site. This separation continued to exist 
through time as the two centers of activity grew larger. Although they 
have grown together somewhat in recent years, the current city map (Figure 
2) shows that two distinguishable areas of concentration still exist. 
Characteristics of the population 
At the present time, the estimated population of Ames is 43,561 
people including the University students. Four studies forecast that this 
figure is expected to climb to 47,599-52,853 by 1985 and to 54,767-65,500 
by 1995 (Ames City Planning and Zoning Commission, 1976b). In the past, 
Ames has been an institutional community deriving a great amount of its 
livelihood from Iowa State University, the Iowa State Highway Commission, 
and additional federal and state agencies. Although university projec-
tions indicate a stabilization of enrollment, at the same time ~es is 
experiencing a significant growth in both retail and industrial compo-
nents. This expected growth as well as the improved social and cultural 
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opportunities provided throuth the I.S.U. Center complex form two general 
conclusions. First, the expected growth of the retail and industrial 
sector translates into more job opportunities for the supporting spouse in 
the married student community. Second, the improved social and cultural 
environment, as well as an excellent parks system has greatly enhanced the 
general quality of life found in the community of Ames. 
Physical characteristics of the city 
In general terms, the city of Ames is divided into two sections; one 
section clustered around the University, and the other generally related 
to the central business district (Figure 2). The bulk of travel runs in 
the east-west direction with the major axis being Lincoln Way (U.S. High-
way 30). U.S. Highway 69 forms the most significant secondary or cross 
axis in the north-south direction. However, future plans call for the 
extension of 13th Street from Stange Road west to Ontario. Such an exten-
sion will form a secondary east-west axis which will border the proposed 
site to the north and form a physical break between Pammel Court and other 
married student housing developments located to the north. 
A recent land use study has shown that residential uses account for 
22.08 percent of the total land area, or about 2,500 acres (Ames City 
Planning and Zoning Commission, 1976a). Approximately 80 percent of the 
residential total is devoted to single family detached homes. The de-
tached house is by far the dominant form of housing in Ames in terms of 
land area. However, while it is dominant in area, only 57.3 percent of 
the 10,172 dwelling units shown in the residential sector are of this 
type. Townhouses make up 1.8 percent of the total; mobile homes account 
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for 5.7 percent; and two familY9 multiple family, and group residential 
units represent 35.1 percent of the total dwelling units. Housing types 
other than single family detached homes occupy 20 percent of the total 
residential land area, yet contain 42.7 percent of the dwelling units 
existing in the residential category. 
Under the current Ames land use study, married student housing is 
categorized as public/semi-public land since it is owned, maintained and 
regulated by Iowa State University. Of the 1,800 acres under ownership by 
I.S.U. there are roughly 316 acres located directly north of the Univer-
sity proper which have been developed as married student housing. In 
addition, this area contains the University golf course with Squaw Creek 
passing through the site. Residential use accounts for 65.04 percent of 
the total 316 acres with 1,472 units currently occupied. Parks and 
recreational use account for an additional 17.54 percent of the land area. 
Campus Plan - City P1 an 
In 1968 Iowa State officials contracted the services of Johnson, 
Johnson9 and Roy, Inc., a planning firm, to prepare a master plan for the 
Iowa State University campus. The resulting master plan (Figure 3) shows 
the proposed site to be maintained as married student housing. The rede-
velopment of West Pammel Court into married student housing will conform 
to the long range planning policy of the University and maintain the site 
under the control of the Residence Department. 
Since the University is a state owned institution and not subject to 
local codes and ordinances, the zoning laws of the city of Ames are not 
applicable to married student housing in West Pamrnel Court. Although the 
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University is not legally bound to municipal regulations it is sympathetic 
to their intent and tries to maintain the land use patterns developed by 
the Ames City Planning Commission (Figure 4). 
One future planning program that is relevant to this thesis is the 
extension of 13th Street to the west. When completed, the extension will 
physically separate West Pammel Court from the Squaw Creek Greenbelt to 
the north. 
From the planning standpoint, redeveloping West Pamme1 Court for mar-
ried student housing should pose few problems since the new community will 
maintain the original function of the site. The city of Ames has, since 
1946, planned community services for West Pammel Court based on the fact 
that the site will be used as married student housing. The transitional 
effect West Pammel Court has on traffic patterns, utilities, school en-
rollments, etc., will therefore be minimal. 
Just as any housing development must be planned for growth, the 
housing project itself will derive from growth within its surrounding en-
vironment. At the present time, forecasts for continued growth in the re-
tail and industrial sector indicate increased job opportunities which 
provide the much needed financial base for married students. An existing 
excellent parks and recreational system complemented by the Iowa State 
Center have provided an enriching social and cultural atmosphere which 
greatly stimulates physical and intellectual development. 
As noted, multi-family structures already amount to a significant 
proportion of the residential structures found in Ames and in the imme-
diate vicinity of the proposed site. Recent building types in the private 
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sector for multi-family structures have been predominantly a combination 
of two-and three-story walkups while in tne institutional sector prefer-
ence has been shown for townhouses and two-story four-plexes. 
The redevelopment of West Pammel Court into married student housing 
is consistent with the existing campus master plan, and since the new de-
velopment will match its present function the effect on city planning 
policies will be negligible. The extension of 13th Street west from 
Stange Road to Ontario will require further study to determine the impli-
cations and ramifications such an extension will have on the housing de-
velopment. 
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CHAPTER THREE. 
EXEMPLARS 
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Several inspection trips to the various married student housing de-
velopments in Iowa were undertaken for the purpose of data collection, 
analysis, and evaluation. The following is a list of the location and 
title of the housing developments visited: 
Iowa State University - Hawthorn Court 
University Village 
Schilletter Village 
University of Iowa - Hawkeye Court 
Hawkeye Drive 
University of Northern Iowa - Hillside Court 
Selection of the particular developments was based on the scope, age, and 
permanency of each. No developments built prior to 1956 or of a tempo-
rary nature were visited. 
The inspection trips were motivated by two factors. First, there was 
a desire to talk with the various administrators in charge of the housing 
developments to analyze their input into the planning and construction 
process involved and to assess their feelings upon reflection of the 
failures and successes of each of the projects. Second, it was felt that 
a quasi-post-occupancy evaluation was needed to gain student input and 
reaction to the architect's interpretation of the building program. 
The reason each development chosen was located at a state university 
in Iowa was that, in some way, each reflected the desires of the State 
Board of Regents and was therefore representative of what the Board has 
deemed acceptable. In addition, the size of the surrounding environment 
of each project was found to be similar to the size of the surrounding 
environment of the proposed married student housing development in this 
thesis. 
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Information compiled from the various exemplars will be presented as 
follows: 
1. A brief description of each married student housing development. 
2. A detailed evaluation of each development with a graphic compila-
tion of all the housing developments for comparative purposes. 
3. A summation with conclusions and recommendations drawn from the 
above analysis. 
All site plans and individual floor plans have been drawn to the same 
scale for comparative purposes. The term net square footage refers to the 
particular area of a space measured from the inside face of the walls. 
Circulation space within the particular area will be included in the net 
square footage figure. Wall thicknesses, corridors, hallways, and stairs 
are not included in net square footage figures. 
The following is a list of abbreviations used in this section: 
LR - Living Room 
BR - Bedroom Space 
K - Kitchen Space 
D - Dining Space 
S - Study Space 
U - Utility or Mechanical Space 
w - Washer Hook-up 
d - Dryer Hook-up 
P - Patio 
C - Court 
Hawthorn Court - Iowa State University 
In 1956, construction began on the first permanent housing units for 
married students at Iowa State University. Initially, ninety-six apart-
ments were located on a ten acre parcel of land directly east of Pammel 
Court. In 1958, one hundred additional units were built to the south and 
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southeast of the original site. Today one-hundred and ninety-six units 
stand on 18.4 acres of land with a density of 10.7 units/acre (Figure 5). 
The site is arranged in a somewhat modified conventional grid-iron 
plan. The arterial streets are set up on a 900 grid which dog legs to the 
east at the southern portion of the site. There are forty-nine structures 
on the site each containing four apartments. The structures are parallel 
to the streets and form interior open spaces. The open spaces have been 
utilized as enclosed private play areas. 
Vehicular traffic enters the site from the north and is provided with 
90° off-street parking directly in front of each structure. Pedestrian 
access to the units is by private entrances for each apartment. Access to 
the enclosed play areas is gained through the back door of each unit. 
There is an east-west bicycle path directly north of the site and another 
bicycle path which exits from the southeast corner of the site and termi-
nates at a local city park. 
The one-story structures are of conventional wood frame construction. 
The exterior is made up of a low-pitched wood truss roof with vertically 
grooved plywood siding. Interior partitions are wood study with gypsum 
board covering and drywall finish. 
All of the units contain two bedrooms which face the front entrance. 
Facing the enclosed play space is the living room and kitchen/dining com-
bination. The units are equipped with washer hook-ups and clotheslines 
are provided in the enclosed play space. 
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Figure 5. Hawthorn Court site plan, I.S.U. 
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University Village - Iowa State University 
In 1965, construction began on a new married student housing develop-
ment one-half mile north of Hawthorn Court. Phase I of the new develop-
ment, entitled University Village, called for 300 units to be constructed 
consisting of 268 townhouse units, 24 two-bedroom one-story units, and 
eight one-bedroom one-story units. In 1968, construction of the second 
phase of University Village began and consisted of 200 two-bedroom town-
house units, a laundry building, and an administrative/maintenance build-
ing. In the end 500 units were located on roughly 33 acres producing a 
density of 15.2 units/acre (Figure 6). 
The site plan resembles a modified cul-de-sac arrangement with most 
of the units placed around a centralized parking area off the arterial 
streets. Large open green spaces are defined by the other side of the 
units. There are from four to eight units in each structure. 
Vehicular access to the site is gained from two entrances on the 
northwest and southwest corners. The streets then meander following the 
contours of the southern sloping site. 
most part, parallels the street system. 
Pedestrian circulation, for the 
Entrance to the units is gained 
via fenced private exterior courts. Each unit has its own private en-
trance. Opposite the entrance side of the units there is a small concrete 
slab which serves as a patio. Access to the patio is by glass sliding 
doors in the living room. 
The units, on the ground floor, are constructed of exterior masonry 
bearing walls with cedar-shingle mansard-type construction on the second 
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floor. Interior partitions on the ground floor are cast-in-place concrete 
and on the second floor are wood stud partitions. 
The two-story townhouses are designed with the two bedrooms and bath-
room on the second floor and the kitchen, living/dining, and mechanical 
room on the ground floor. The units utilize a double aspect on the ground 
floor with the kitchen in the front of the unit looking out onto the en-
closed court space and the living/dining in the rear of the unit looking 
out onto the patio and open space beyond. 
Schilletter Village - Iowa State University 
The site located immediately north of University Village covers 
approximately twenty-one acres and consists of 256 units producing a 
density of 9.5 units/acre. The development was designed using a modified 
cul-de-sac arrangement in which the units are placed around a central 
parking area off the arterial streets with public green space on the other 
side of the structures (Figure 7). 
Vehicular traffic enters the site from the north and west and 
meanders throughout the site. Pedestrian access into the units is gained 
through an enclosed public corridor shared by four units. 
The units are built within a four-plex structure two stories in 
height. The prefabricated four-plex rests on a basement which is half 
exposed at grade. The basement is used for storage and also has laundry 
facilities. The four-plex unit is built of conventional wood stud· con-
struction with wood joist floor construction, wood truss roof system and 
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Figure 7. Schi11etter Village site plan, I.S.U. 
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drywalled interior partitions. The exterior is clad in horizontal mason-
ite lap siding. 
There are two apartments per floor each located off a central public 
corridor. The living room and one bedroom are oriented toward the front 
of the unit while the kitchen/dining, bathroom, and second bedroom are 
oriented toward the rear of the structure. A second exit is utilized in 
the back of the building which leads out into the green space via a paved 
patio area shared by four families. 
Hawkeye Drive - University of Iowa 
Built in 1958, Hawkeye Drive consists of 194 two-bedroom apartment 
units. The complex, located two miles west of the main campus, rests on 
sixteen acres of relatively level terrain, with a density of twelve units 
per acre (Figure 8). Access to the site is gained through one main street 
running north and south slicing through the middle of the development. 
The main road feeds large contiguous parking lots placed alternatively on 
the east and west side of the street. Apartment structures are located on 
the three remaining sides of the parking lots. Each two-story structure 
houses eight or sixteen apartment units entered through an enclosed public 
corridor and stair. 
The units are constructed with masonry exterior walls, precast con-
crete floor and roof units and painted concrete block interior partitions. 
The units share a central steam heating system located within each struc-
ture. The basements contain storage compartments and there are laundry 
child / adult 
outdoor space 
child/adult 
outdoor space 
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Figure 8. Hawkeye Drive site plan, U. of I. 
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facilities located in the basement of one of the structures in each 
cluster of units. 
The units are arranged in a linear fashion with the living room and 
bedrooms located on the "outside ll of the main hallway and the dining and 
kitchen located on the lIinside" of the hallway. The hallway actually 
serves as kitchen circulation space with the utility lines stacked in the 
party wall. Exterior views from the living room and two bedrooms look out 
onto the parking lot on one side of the structure or a large open space on 
the other side depending on which unit one lives in. 
Hawkeye Court - University of Iowa 
Hawkeye Court, built in 1966, consists of 504 one- and two-bedroom 
units located due south of Hawkeye Drive. The development consists of 
fifty-four two-story structures resting on forty acres producing a density 
of 12.5 units per acre (Figure 9). 
Access to the site is gained from one main street which terminates 
and surrounds a park area. The street then radiates out from the four 
corners of the park space and feeds four large parking lots. Located 
around the large parking lots are clusters of apartment structures ranging 
from three to five structures per cluster. 
The individual apartment units are located linearly within each 
structure. Each apartment has direct access from the outside and the 
second story units gain access from an exterior public stairway/corridor 
system. 
adult 
recreational 
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Figure 9. Hawkeye Court site plan, U. of I. 
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The structures are constructed of exterior load bearing masonry par-
titions with precast hollow-core concrete floor and roof units. Interior 
partitions are nonload bearing drywall and wood frame construction. 
The kitchen/dining and living room are located toward the front of 
the apartment unit. Each looks out onto a small play space defined by the 
units on three sides and the parking lot on the fourth side. The two 
bedrooms are oriented to the rear of the unit with exterior views out onto 
public green space. 
Hillside Courts - University of Northern Iowa 
Hillside Courts s completed in 1972 s consists of 278 one- and two-
story units located approximately one-half mile southeast from central 
campus. The complex rests on 19.3 acres of land producing a density of 
about 14.5 units/acre (Figure 10). The units are formed around an octag-
onal grid broken on the entrance side by vehicular streets and the oppo-
site side by pedestrian walkways. Each octagonal pad wraps around chil-
dren's play space on the pedestrian face and tenant parking lots, on the 
vehicular face. The units are formed around alternating patterns of one-
and two-story structures which rise up the sloping site perpendicular to 
the land contours. 
Vehicular traffic enters the site from the southeast filtering off 
the main thoroughfare at three pOints traveling down the sloping site and 
terminating at the northwest end of the site. Visitor parking is accom-
modated using one parking lot located at the southeast corner of the site. 
Pedestrian traffic parallels the vehicular roadways on the opposite side 
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of the apartment units. Pedestrian traffic enters and exits the site at 
the northwest corner of the complex segregating the pedestrian from 
vehicular traffic. 
The units are of conventional wood frame construction with wood joist 
floor and roof construction used throughout the project. Most of the 
units are slab on grade. However, there are six laundromats located in 
basement structures which also accommodate storage space for the indi-
vidual units. The exteriors of the units are sheathed with vertically 
grooved plywood siding. The veneer is weathered cedar which is unstained. 
Interior partitions are all wood stud gypsum board construction with 
drywall finish. 
There are four basic types of units in the complex: 80 one-bedroom 
units; 156 two-bedroom with two different schemes; and 42 two-story town-
houses. All of the units have private entrances with most of them at 
ground level. Some of the units are on the upper level entered via an ex-
posed stairway. The kitchens and some bedrooms are oriented toward the 
entrance side of the units while the living/dining and some bedrooms~ de-
pending on the unit type, are oriented toward the semi-enclosed play 
spaces. 
Evaluation 
Table 1 lists various site and unit characteristics of the selected 
married student housing developments for comparative purposes. There are 
~~. 
numerous recommendations which may be drawn from Table 1 and direct obser-
vations. 
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Table 1. Comparative analysis of selected married student housing developments 
Project name Hawthorn Court University . Village 
Schill etter 
Village Hawkeye Drive 
~ Location Ames, Iowa Ames, Iowa Ames, Iowa Iowa City, 
:::l Iowa 
o 
Hawkeye Court Hi 11 side Courts 
Iowa City, Iowa Cedar Falls, Iowa 
~~Da~t~e~Bu-i~1~t---------'~P~h-as-e~I~1~9~5~6--~p~ha-s-e~I~1~9~6~5-+~Dl~'v~I~1~9~7~4--+-~1~9~5~8------r---------1~9~6~6----------~--------------------~1~9~72~--------------------~ 
U Phase II 1959 Phase II 1968 Div II 1976 ttl 
~ . Div III 1978 
Architect Ray Crites FAIA Savage & 
VerP10eg 
Sandlar Built 
Homes 
Hunter, Rice & Engelbrecht 
504 278 No. of Un its 196 500 256 194 r-------------------r_----------_+------------+_----------_+----------~r_------~~--------------r_------------------~~~------------------------~~ 
Project Size 18.4 acres 32.8 acres 26.9 acres 16 acres 40 acres 19.3 acres 
Density (units/acre) 10.7 units/ 15.2 units/ 9.5 units/ 12.1 units/ 12.6 units/acre 14.4 units/acre 
gr-~~----~--------+_---~acwre~--~----~a~c~r~e--_+----~a~c~r~e----+_--~a~c~r~e ____ r_------~----------------+_------------------------------------------------~ 
.~ Adult Outdoor Recre-
+-' Yes Yes No No ~ ational Space Yes No 
~ .~rC~h~i~1~d-re-n~l~s~O-u~td7o-0-r--r------------+------------+------------+------------r-------------------------r_------------------------------------------------~ 
oS ~ Pl ay Space Yes Yes Yes Yes Yes Yes 
c: 
w w~----------------~----------_+------------+_----------_+------------~------------------------~------------------------------------------------~ 
+-' E 
.~ c:::( 
(/) 
Laundromat No 
Other Garden Plots 
Parking (stalls/units) 1.3 
Floor Plans 
Scale: 1/32"=11-0" 
Type of Unit 
Type of Construction 
Type of Materials 
Type of HVAC 
One Story 
Rowhouse 
Conventional 
\'.'ood frame; 
slab on grade 
Plywood siding 
ext.; painted 
drywall into 
Gas fired 
forced air 
Yes 
Admi n. /t·1a in. 
Bldg. 
1.5 
G,"QUND LEVEL 
Two Story 
Townhouse 
Masonry bear-
i ng wall, 
first floor; 
wood stud man 
sard, second 
floor 
r~asonry first 
floor; cedar 
shakes second 
floor; painted 
drywall i nt. ; 
concrete party 
wall 
Gas fired 
forced air 
Yes 
Tenant 
Storage 
2.0 
Two Story 
Fourplex 
Conventional 
wood stud on 
concrete 
block base-
ment 
t1asonite lap 
siding ext.; 
drY\,/a 11 i nt. 
Gas fired 
forced air 
Yes 
Tenant 
Storage 
1.25 
I 
Two St'ory 
Ha 1 kup 
Concrete 
block wall s; 
Precase con-
cete clg.; 
Concrete 
block part. 
Concrete 
block 
painted; 
flat roof 
Steam heat 
No 
BA 
Two Story \4a 1 kup 
Masonry bearing walls ext.; 
precast concrete floor & 
roof; drywal1ed partitions 
into 
~lasonry w/precast panel s on 
exterior; exposed precast 
concrete & drywall interior 
Gas fired 
forced air 
Yes 
Tenant Storage 
~ ~rV 
GROUND lE VE l 
80 one bedroom 78 one story 78 one story 42 two bedroom 
one story two bedroom two bedroom townhouses 
Conventional wood frame; slab on grade; 
flat built-up roof 
Vertical grooved plywood siding exterior; 
wood stud partitions w/painted drywall 
finish interior 
Gas fired forced air 
~r-~U~17srh'w~a~s~ih~e~r---------r---.N~,O~-----+---.NTO-------+---.N·O-------r---.N·o------~-----N-O------.-----N-o----~r-----N-o-----.------N-o-----.-----NO-------T----~N~o----~ 
ttl Ga rbage dis posa 1 No No No No No No No No No No 
E Washer hook-up Yes Yes Yes Yes Yes Yes No Yes Yes Yes 
o ~ ~~~~~~~----_r--~~------r_--~~----_r--_T.~----_1----~~----~----~~--_1----~~----;_----~----_+----~~----r_--~~----_r----~=---~ 
4- W Dryer hook-up No No Yes Yes Yes Yes No No No No 
c: ~ ~~~~~~------~--~~------~--~------~--~~----_4----~~----;_----~~--_1----~~----;_--~~----_+----~~----r_--~~----_r----~----__1 
...... .jJ Refri qerator Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes ~ ~~~~~~------~--~~------r_--~~----_r--~~----~----~L-----1_----~~--~----~~----1_----~~--~----~~----r_--~~----_+----~----~ ~ ~ ~S~to~v~e~~~------~~--~Y~e~s--~--~--~Y~e~s--~--~--~Y~e~s--~_4----~Y~e5~ ____ ;-~ __ 7Ye~s~_._4~--~Y~es~~_1~~~Ye~s~--~----~Y~e=s~--r_--~Y~e=s~----r_~~Y~e~s--~_t ~ ~ ~A~ir~c~o~n~d~it~l~·o~n~e~r----~O~p'e~n~i~n~lq~on~luyL-~O~IP~'e~n~i~n~qo~n~l~y--~O~)p~'e~n~i~n~~o~n~l~y~----~N~o----__ 1_~O~p~e~n~i~ng~o~n~lL1y~O~)p~'e~n~i~n~go~n~l~y~C~e~n~t~r~al~a~i~r--1_----~S~o~m~e--_T--~S~o~m~e~--_T~C~en~t~r~a~l~al~'r~ 
r-
.~ 
Study No No No No No No No No No Yes 
Private outdoor spaCE No Yes No No No No No No No No 
Outdoor storage No· No No - No No No No I No No No 
Kitchen 
Kitchen/dining 
Dining 
Living 
Living/dining 
Bath 
Bedroom #1 
Bedroom #2 
~ Closets (S. F. ) 
.~ Storaqe (S.F.) 
V> Mechanical (S.F.) 
~ Study 
ttl 
~ Total net square 
footage 
Total gross square 
footage 
Net/gross ratio (%) 
60 
136 
30 
95 
90 
36 
17 
8 
470 . 
624 
76 
a* _ available but not located in unit. 
50 
184 
36 
116 
J04 
36 
18 
9 
553 
772 
72 
110 
123 
40 
94 
8.8.. 
40 
15 
510 
648 
79 
48 
180 
35 
120 
90 
22 
* 
495 
730 
68 
80 
133 
35 
160 
30 
4 
tl 
450 
560 
80 
108 
142 
35 
122 
86 
40 
4 
tl 
545 
672 
81 
• 
39 
157 
30 
110 
15 
* 
IL 
363 
. 490 
74 
45 
177 
35 
113 
72 
18 
* 
12 
472 
660 
71 
45 
188 
35 
103 
72 
18 
* 
473 
651 
73 
45 
49 
142 
32 
lL8 
120 
40 
9 
lL 
18 
595 
900 
66 
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There appear to be few correlations between the construction dates of 
the married student developments evaluated and the other project charac-
teristics. Two noticeable exceptions, type of construction and type of 
materials, do seem to relate to specific time intervals. During the 
prosperous 60's, university commitments to married student housing re-
sulted in the use of long-lasting, low maintenance materials such as 
masonry and concrete. In the 70's construction of housing projects 
shifted to conventional wood frame construction with exterior wood siding. 
The buildings have consistently been two stories in height although 
the specific type has varied from townhouse to two-story walkups. The use 
of exposed exterior stairs and corridors has caused safety and storage 
problems while the inception of enclosed stairways and corridors has re-
sulted in a lack of privacy for the residents. Private ground floor en-
trances seem to alleviate both problems. 
The developments studied ranged from 200 to 500 units with site 
acreage varying from 16 to 40 acres. The average density was 12.4 units 
per acre. 
One of the most notable variations of comparative evaluation was the 
quality and quantity of site amenities. Children's outdoor play space 
ranged from a sandbox (Hawkeye Drive) to a fenced-in, hard surfaced, fully 
equipped playground (University Village). However, location and not 
quantity of play equipment seemed to be a better gauge of how intensely 
the play space is used. The large centralized playgrounds found in Uni-
versity Village seem to be located rather poorly and used infrequently. 
The southernmost playground is located across one of the main arterial 
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streets and away from'the units causing a safety hazard. Probably the 
most successful play spaces are found at Hillside Courts where a satellite 
play space concept was utilized. Providing more spaces, smaller in size 
but closer to the units, seemed to result in better adult supervision and 
more intense use by children. 
Adult recreational space, like children's play space, varied con-
siderably. There was noticeably less space allocated for adult recrea-
tional activities. Whether student families find little time for recrea-
tion or prefer to utilize outside recreational sources is not known. When 
adult recreational spaces are furnished, family sized (picnic tables) and 
group sized (football field) amenities were preferable over amenities for 
individual use. 
Communal laundry facilities were found in most of the developments 
analyzed utilizing a number of different approaches. One popular solution 
is the large, centrally located laundromat found in University Village 
(Moen, 1976; Hollins, 1976). Another popular approach is the location of 
laundry facilities in the basements of the developments (Schilletter 
Village, Hawkeye Drive). One unpopular application was satellite facili-
ties found in the basements of six Hillside Court units. Vandalism and 
safety hazards due to lack of supervision were cited as two major weak-
nesses (Hollins, 1976). 
Some of the housing developments studied offered storage bins for 
residents located in the basements of the apartment structures. The idea 
of basement storage is preferable to none at all but locating storage 
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space within the unit itself was cited as more desirable based on the 
security 'risks of basement storage (Hollins, 1976; Fisher; 1976). 
One unique relationship in each project was site circulation. Hill-
side Courts represents a rather novel attempt to segregate pedestrian/ 
vehicular circulation but the visitor parking appears to be located poor-
ly. The idea of pedestrians entering/exiting the site on the opposite 
side of vehicular circulation entering/exiting the site works well as 
shown at Hillside Courts and Hawthorn Court. The large centralized park-
ing lots found at Hawkeye Drive and Hawkeye Court appeared to be unde-
sirable from the standpoint of aesthetics and long walking distances to 
the units. The cul-de-sac arrangements offered safety benefits not found 
in the projects where 90 degree off-street parking was utilized. 
The use of "dumpsters" for trash and garbage removal did not seem 
undesirable as long as the containers were placed inconspicuously. Trash 
containers placed in the middle of a parking lot drew an undue amount of 
attention even when the containers were screened. 
Pedestrian circulation paralleled vehicular circulation in most of 
the housing developments. Hillside Courts, as mentioned earlier, had a 
novel approach to pedestrian/vehicular circulation. However, there are 
two serious drawbacks. The first, and most obvious, is that cross circu-
lation poses safety hazards. Second, the sidewalks are located too close 
to the units and this problem results in a lack of privacy for the tenant 
and a loss of anonymity for the pedestrian. 
The predominant unit type is a two-bedroom apartment. The housing 
administrators unanimously agreed that a two-bedroom unit is preferred by 
53 
, 
the married student over a one-bedroom unit (Moen, 1976; Hollins, 1976; 
Fisher, 1976). The apparent trend in building methods is conventional 
wood frame construction. Administrators point out that the lower initial 
costs of wood frame construction as opposed to higher costs of material 
and labor for other methods such as masonry bearing walls has been the 
result of financial constraints placed on new housing developments (Moen, 
1976; Hollins, J976). 
All of the developments, except for one, are individually metered and 
equipped with gas fired, forced air furnaces. Hawkeye Drive is equipped 
with steam heat shared by eight families. The housing administrator notes 
that such a method is disliked and uneconomical (Fisher, 1976). In addi-
tion, the placement of the furnace behind the refrigerator at Hillside 
Courts is not advisable from a maintenance standpoint (Hollins, 1976). 
In regard to unit amenities, dishwashers and garbage disposals were 
apparently viewed as luxury items and not incorporated into any of the 
housing projects. However, all of the units were equipped with a re-
frigerator and stove. Most of the apartments at Hillside COUFtS were 
equipped with central air-conditioning but a more economical method was to 
simply furnish a wall opening and a 220 volt receptacle with the option 
for the tenants to provide their own window unit. Laundry amenities 
varies usually according to site conditions. When group laundry facili-
ties were provided, most of the units were equipped with a washer hook-up 
only and shared clotheslines (Hawthorn Court, Hawkeye Drive). Only Uni~er­
sity Village provided private outdoor space for the tenants in the form of 
fenced-in entrance courts. The courts provided child play space, garden 
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and flower space, clothesline space, and served as a visual screen for 
outdoor storage. The last aspect, outdoor storage, was most noticeably 
missing from all the other married student housing developments. Only one 
unit type in Hillside Courts allocated space specifically for study activ-
ities. The study, located off the top of the stairway also doubled as 
additional storage space if the second bedroom was used for study activi-
ties. 
The individual units visited in this report ranged in size from 490 
G.S.F. to 900 G.S.F. with the average two-bedroom unit size 707 G.S.F. 
The units are all rather small overall but efficiently laid out. There 
is, however, one particular space that consistently appeared too small and 
that space was the kitchen. Future housing developments will require a 
careful re-evaluation to insure that all activities facilitated within the 
kitchen have an adequate amount of space. 
Summary 
All of-the married student housing developments analyzed had their 
strong and weak points. Generally, all of the projects fulfilled the 
minimum shelter needs of their inhabitants. However, there exist several 
factors, some apparent, some subtle, that elevate some of the developments 
over the others. Honoring the original topography of the land and en-
hanCing the natural attributes of the site are two such factors. The 
sensitive use of buiJding material, texture, and color, the harmonious 
blend of scale and proportion are other factors more subtle but nonethe-
less Significant. The way in which the physical layout contributes to the 
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ease and efficiency of the activities and functions of the space is anoth-
er important factor. However, the group of characteristics that appears 
to separate the successful housing projects like University Village and 
Hillside Courts from the other adequate projects are the socio-psychologi-
cal factors. Factors such as extended personal space, zones of influ-
ence, and varying levels of social interaction seem to add an extra di-
mension of livability in the projects where these characteristics manifest 
themselves through the physical manipulation of material and space. 
Successful married student housing developments are the result of 
careful and intelligent design. Successful design is the result, par-
tially, of thoroughly investigating and evaluating what has been done in 
the past. This chapter has intended to point out the various successes 
and failures of existing married student housing developments so that they 
may be used to the benefit of any future university housing programs. 
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CHAPTER FOUR. 
THE CLIENT 
57 
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Central to the success of any married housing development is the 
organizational foundation upon which that development rests. While the 
users of married student apartments have very well-defined conceptions of 
what they want in housing, it is the paying client that will, in the final 
analysis, determine what the users' actual needs are. Success in married 
student housing can often be measured by two factors: (1) the degree of 
organization found in the governing administrative body; and (2) the ex-
tent to which that administrative body commits itself to married student 
housing. 
Organization 
Since 1946, the entire range of institutional housing needs at Iowa 
State University has been under the direction of the Department of Resi-
dence. Such housing needs include financing, single and married housing 
units, food service, maintenance, and social educational programs. Ad-
ministrators take pride in the fact that they have achieved a continuity 
of organizational management. As Charles Frederiksen (1976b), present 
Director of Residence, states: 
We have succeeded financially since the days of that organiza-
tional arrangement even through times like the late sixties when 
other institutions were experiencing considerable vacancy prob-
lems--including UNI and Iowa City •••• Many of those had rules 
requiring students to live in undergraduate housing and we (Iowa 
State University) had none. 
The Department of Residence reported over 400 full time employees in 
1975 (Department of Residence, 1975). Figure 11 breaks down the adminis-
trative staff into their hierarchical chain of command. The level that 
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each proposal must pass through varies according to the significance of 
the specific proposal being considered. 
A proposal for additional married student housing begins at the 
office of the Assistant Director of Married Housing. Demand is based upon 
an established percentage of the married student enrollment that the De-
partment of Residence commits itself to house (currently, this figure is 
40 percent). When married student enrollment increases, the number of 
married students the Department of Residence commits itself to house in-
creases, thereby causing a deficit of existing housing units. However, 
before additional married student housing will be considered, the in-
creases in enrollment must be substantiated by long term enrollment 
growth. In short, demand for additional married student housing is based 
upon enrollment increases which appear to be trends and not just aberra-
tions. 
Once substantiated, the proposal is then communicated to the Director 
of Residence and on up the various administrative levels until ultimately 
the proposal is approved by the Board of Regents. The only person who 
can then revoke the Board of Regents' decision is the governor of Iowa. 
Objectives 
Although the overriding objective of university housing is to provide 
food and shelter at the least possible cost to the individual occupants, 
administrators are quick to point out that physiological needs are only 
one part of married student housing at Iowa State University. The Annual 
Report of the Department of Residence (1975) states: 
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It is our purpose, in married student housing, to provide an 
opportunity to experience and participate in student government 
and leadership and citizenship training through the organization 
of a council with councilmen and councilwomen, mayor, sheriffs, 
etc. The objective is a learning experience similar to that of 
any city or community to which the married student might migrate 
after graduation. These opportunities of service to fellow com-
munity members and training for self are contributions, we feel, 
to the total educational objectives of Iowa State University. 
Housing administrators believe they are a part of the educational system 
that needs to have a mission and have attempted to demonstrate this 
through their staffing, priorities, and a willingness to spend money. 
While providing opportunities and encouragement to participate in various 
educational opportunities the Department of Residence has also made a one-
half million dollar commitment per year for program activities to insure 
that university housing is more than just a place to live (Frederiksen, 
1976). 
One objective of married student housing, as touched upon earlier, is 
to create an education expression by organizing around comparable city 
government patterns. Apartment units are grouped into zones with council-
persons elected to represent each zone and serve in such a way as to re-
flect typical city government. The University Married Community (UMC) 
Council represents a thirty year experience of self-government and during 
that time numerous programs have been initiated and supported by the UMC 
Council. Some of the more significant programs have been an Arts and 
Crafts Center, Day Care Center, Nursery School, Foreign Student Furniture 
Exchange, and numerous outdoor recreational areas. 
The social significance of the zone concept in married student hous-
ing has been well-established by the past and present successes of its 
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various programs. The architectural significance of the zone concept lies 
in the.capabi1ity of any future housing development to provide an identi-
fiable link between the residents and the specific physical environment 
which symbolizes their zone. 
Goals 
Since 1951, the Department of Residence has planned to phase out the 
remaining units now occupied in Pamme1 Court. However, while a number of 
the Pammel units have been decommissioned throughout the years there still 
exists 342 units in West Pammel Court alone that are currently occupied. 
Pamme1's longevity has been attributed mainly to the fact that students 
have preferred Pamme1 Court over other University housing developments due 
to the low rent of the units. Recently, however, there appears to be 
other factors which have diminished the desirability of living in Pamme1 
Court. In 1974, Carl Moen (Department of Residence, 1975), present 
Director of Married Housing, reported that there were over three people to 
one applying for housing.other than Pamme1 Court. Moen went on to state 
that first preference for Pammel Court had been on the decrease for some 
time and therefore substantiated the decommissioning program followed by 
new construction in Pamme1 Court. Stated in other words, Frederiksen 
(Department of Residence, 1975) notes: 
The continuation of the decommissioning and replacement of 
Pammel represents a continuing major future physical plant con-
cern. 
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Finance 
The Department of Residence is a total self-liquidating enterprise 
from a financial point of view. There are no state appropriated funds 
going into the operation or capital expenses of the entire department. 
All such expenses are paid out of rental income from married and single 
housing and food service (Department of Residence, 1975). 
Until 1925, housing at Iowa State University was the concern of the 
Board of Education (now Board of Regents) and budget requests for housing 
were granted through legislative appropriation. In 1925, the Iowa legis-
lature declared that housing at the state universities would no longer be 
considered an auxiliary service and instead the institutions themselves 
would assume responsibility for financially becoming a self-liquidating 
enterprise and therefore no longer receive financial assistance from the 
Iowa legislature. From that time on the Department of Residence has, by 
that mandate, become a self-supporting financial entity. 
Historically, from 1925 to 1964 all the money required for capital 
was borrowed through private notes from either banks or insurance compa-
nies. Due to the small amounts borrowed at that time, loans were vali-
dated by administrative signiture without required collateral or any other 
type of backing. In the late 50's, due to the war baby boom, enrollment 
at Iowa State University started increasing 100 to 1500 students per year. 
At the same time the cost of money was increasing while in addition the 
amounts of money borrowed were increasing. As a result the Department of 
Residence switched from private note to revenue bond financing. 
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In 1964, the first revenue bond was sold totaling 15 million dollars 
of which 7 million dollars was used to payoff all outstanding debts and 
the remaining 8 million was allocated for future housing construction. 
Since 1964 five additional bond sales have taken place and the Department 
of Residence is currently carrying an indebtedness of over 29 million 
dollars (Moen, 1976). 
All revenue bonds are written in the same of the State of Iowa, Iowa 
Board of Regents, Iowa State University, Department of Residence. How-
ever, by definition, a revenue bond, as opposed to a general obligation 
bond, places all payment obligations only on the Department of Residence. 
If there is a default the only administrative body obligated to pay is the 
Department of Residence. 
The process by which housing developments are financed is as follows 
(Frederiksen, 1976b): 
1. The Board of Regents approves plans to construct additional 
married student housing. 
2. The Board of Regents hire, at the Department of Residence's 
expense, bond consultants to determine the feasibility of revenue 
bond financing. 
3. If the project is determined feasible the bond consultants then 
recommend repayment schedules and interest rates. 
4. The Department of Residence then presents their plan of financing 
to the Board of Regents for approval. 
5. If approved, the Department of Residence prepares a brochure with 
a statement of conditions and advertises the bond sale for bid-
ding. 
6. If satisfactory, the lowest bid is then awarded the bond sale. 
While revenue bonds represent one means of financing new construction 
the Department of Residence may also finance construction using their own 
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reserve fund which consists of existing surplus funds and improvement 
funds. Whether the Department opts for revenue bond or reserve fund 
financing depends upon the amount of reserve funds on hand compared with 
the scope of the proposed housing development. 
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CHAPTER FIVE. 
THE USER 
66 
Married student housing developments at Iowa State University have 
the rather common characteristic of the paying client (Residence Depart-
ment) not being the intended user (married students). Often the measure 
of success in such an association lies in the ability, if not necessity, 
of the client to differentiate user needs from wants. The most obvious 
weakness of such a relationship is that success relies on the ability of 
the client accurately to interpret what the user will require in new 
married student housing. The purpose of this chapter is to delineate user 
needs by combining the client requirements with direct user input and 
additional data based on the evaluation, analysis, and recommendations of 
other housing authorities. 
Direct user input incorporated into this thesis was gained through a 
questionnaire hand delivered to 100 randomly selected respondents now liv-
ing in married student housing at Iowa State University. The letter of 
introduction and actual questionnaire and survey results are located in 
Appendix A. The results of the questionnaire will be used throughout this 
chapter along with client requirements and other referenced recommeAda-
tions. 
The purpose of the questionnaire was to enable the user to share his/ 
her ideas, views, and desires on the subject of married student housing. 
Allowing the students themselves to express what they feel is the direc-
tion married student housing should take could result in a design pro-
posal that more accurately reflects married students' needs. 
One hundred questionnaires were delivered to a proportional number of 
units in each of the four married student housing communities. The number 
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of questionnaires returned was as follows: 
Sent out Returned (Percent) 
Schi11etter Village 8 5 (62.5) 
Hawthorn Court 16 10 (62.5) 
University Village 38 20 (76.3) 
Parrme1 Court 38 27 (71.0) 
Total 100 71 (71 ) 
Before the specific needs of the married students can be determined 
one must first analyze the various group characteristics such as family 
size, age, year in school, length of residence, number of families, etc. 
Therefore, a brief investigation of demographic data and projected married 
student housing demand will precede the analysis of specific user needs. 
Demographic Data 
Questionnaire results (Appendix A) revealed that the husbands' ages 
ranged from 19 to 40 years with an average age of 24. The wives' ages 
ranged from 19 to 34 years with an average age of 23. Children ranged 
from one month to six years with an average age of two and one-half years. 
Family size in married student housing has shifted dramatically over 
the years as shown in Table 2. The questionnaire showed a majority (79%) 
of families consist of two members with the average family size consisting 
of 2.27 members. However, Residence Department statistics show that in 
1979 the average family size was 2.53. While the average number of chil-
dren per family with children has remained fairly constant over the years 
(1.5), the percentage of familie$ with children has dropped dramatically 
from 72% in 1960 to 36% in 1979. While children are decreasing in number 
their age range seems to be rather consistent with an average of 78.5% 
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pre-school age (five and under) and an average of 21.5% school age (five 
and older). 
The respondents' length of stay in married student housing ranged 
from two to forty-five months. The average length of residence was 
twenty-eight months. 
The majority of adult male family members was upper classmen or 
graduate students while the majority of adult females (63%) were not stu-
dents. One-student households accounted for 79% of the respondents in the 
questionnaire while the remaining 21% were two-student households. 
Projected r~arried Student Housing Demand 
Planning future married student housing needs requires establishment 
of the total number of units that will be required. Currently, the De-
partment of Residence attempts to house 40% of the married student enroll-
ment at Iowa State University (Frederiksen, 1979). This figure does not 
represent a hard and fast rule, but rather, a figure that residence de-
partment officials feel provides an adequate number of alternative housing 
solutions to everyone desiring housing at I.S.U. In addition, the 40 per-
cent figure has been used successfully in the past and the married student 
housing developments built have established an administrative body that 
can adequately handle and maintain this percentage. 
A second planning figure used by the Department of Residence is that 
married student enrollment comprises 17% of the total student body. Fig-
ures released by the Department of Admissions and Records (Table 3) show 
that this figure was recorded as 15.7 in 1978. However, the 17% figure 
70 
Table 3. Fall quarter enrollments, I.S.U. (Office of the Registrar) 
Graduate Women Married Veterans 
Year Total # % # % # % # % 
1946 9216 682 7.4 1994 21.6 1100 12.1 5888 63.9 
1947 9700 794 8.2 2042 21.0 2382 24.8 5596 57.7 
1948 10114 942 9.3 1925 19.0 2957 29.2 5112 50.5 
1949 8987 1032 11.5 1805 20.0 2095 23.6 3415 38.0 
1950 8135 1220 15.0 2066 25.3 1425 18.4 1991 24.5 
1951 7548 1116 14.8 2008 26.6 1389 19.4 1371 18.2 
1952 7483 928 12.4 1733 23.2 1310 17.5 532 7.1 
1953 7780 882 11.3 1830 23.5 1325 17.0 629 8.1 
1954 8308 894 10.8 1873 22.5 1650 09.8 1083 13.0 
1955 9176 972 10.6 1900 20.7 1897 21.0 1707 18.6 
1956 9673 1071 11. 1 1895 19.6 2023 20.9 
1957 9826 1106 11.3 1925 19.8 2243 22.8 1840 18.7 
1958 9503 1138 11.9 1947 20.5 2244 23.6 1362 14.3 
1959 9252 1205 13.0 1985 21.5 1931 20.9 862 9.3 
1960 9726 1300 13.4 2105 22.6 1921 19.8 468 4.8 
1961 10413 1460 14.0 2282 21.9 1943 18.7 262 2.5 
1962 10887 1662 15.3 2433 22.4 2043 18.8 110 1.0 
1963 11517 1805 15.7 2703 23.5 2213 19.2 41 .4 
1964 12451 1960 15.7 2995 24.1 2379 19.1 24 .2 
1965 14014 2124 15.2 3525 25.2 2519 18.0 18 . 1 
1966 15183 2305 15.2 3944 26.0 2835 18.7 441 2.9 
1967 16841 2733 16.2 4557 27.1 2982 17.7 460 2.7 
1968 18083 3040 16.8 5201 28.8 3220 17.8 536 3.0 
1969 19172 3081 16.1 5699 29.7 3803 19.8 717 3.7 
1970 19620 3021 15.4 6169 31.4 3897 19.9 931 4.7 
1971 19274 2582 13.4 6359 33.0 3889 19.8 948 4.9 
1972 19206 2533 13.2 6761 35.2 3659 19.1 1036 5.4 
1973 19276 2493 12.9 6981 36.2 3566 18.5 1005 5.2 
1974 19914 2581 13.0 7540 37.9 3514 17.7 952 4.8 
1975 21205 2990 14.1 8055 37.9 3680 17 .4 972 4.6 
1976 21831 3263 15.0 8333 38.2 3577 16.4 770 3.5 
1977 22803 3305 14.5 8862 38.9 3660 16.1 757 3.3 
1978 23052 3306 14.3 8901 38.6 3626 15.7 585 2.5 
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appears to accurately represent married student enrol1~ent in the recent 
past and therefore, the assumption will be made that this figure is valid. 
Since there are no recorded statistics on how many families consist 
of two students, the results of the married student housing questionnaire 
found in Appendix A will be used. It will therefore be assumed that 79% 
of married student families consist of one student and the remaining 21% 
consist of two-student families. 
The current future enrollment projections, provided by the Office of 
Admissions and Records, are shown in Table 4 along with the corresponding 
numerical values for the various married student percentages based on 
assumptions cited above. However, the fact that past enrollment projec-
tions have consistently been conservative should not be overlooked. 
According to University projections, peak demand for married student 
housing will occur in 1980 with 1,333 units required at that time. Sub-
tracting the existing 952 units now available in University Village, Haw-
thorn Court, and Schi1letter Village from this figure leaves a demand for 
381 additional housing units to be located in Pamme1 Court. The 381 new 
units will then be proportionally divided among East and West Pammel Court 
according to each development's corresponding area. West Pammel Court is 
approximately 20.7 acres in size and comprises 58% of the total land area 
of Pammel Court. Therefore, West Pamme1 Court will be developed to con-
tain a maximum of 220 units. 
If the targeted figure of 1,333 units exceeds future demands, the 
Residence Department does have two viable options to compensate any hous-
ing surplus. The University may either choose to (1) house more than 40% 
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Table 4. Married student housing demand, I.S.U. 
Year 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
Additional 
Enrollment 17% 40% No. of units re-
tota1 a marriedb housedc fami1iesd quirede 
23,540 4000 1600 1333 381 
23,460 3990 1596 1330 378 
23,140 3930 1572 1310 358 
22,595 3840 1536 1280 328 
21,965 3730 1492 1243 291 
21,260 3610 1444 1203 251 
20,460 3480 1392 1160 208 
19,805 3370 1348 1123 171 
19,380 3300 1320 1100 148 
aSource: Dean of Admissions and Records Office. 
bSource: Department of Residence 
cSource: Department of Residence. 
dBased on questionnaire in Appendix A. 
eBased on 952 existing units available. 
Additional 
units re-
qui red in 
West Pall1l1e1 
Courtf 
220 
219 
208 
190 
169 
146 
121 
99 
86 
f Assumed West Pamme1 Court would receive proportional number of units 
(58%). 
of the married student body, or (2) house single students in existing mar-
ried student housing which is currently being done. These two options, if 
needed, will insure that future housing commitments are fulfilled. 
Physical Needs 
Married student families have the same housing aspirations as every 
other cultural group in this country (Brown, 1979). Given the choice, 
73 
college students would opt for single family detached housing. Ownership 
of a single family detached dwelling is a deeply ingrained norm in our 
society. However, there are numerous constraints which often prevent 
housing aspirations from being realized. Such constraints lower expecta-
tions of housing types which in turn appear to lower the levels of housing 
satisfaction. Research conducted by Williams (1971) has shown that 
acceptability of housing types diminishes in relation to how much the 
housing type deviates from the single family detached dwelling. There-
fore, the level of housing satisfaction will depend on how well the spe-
cific housing type incorporates the characteristics of a single family de-
tached dwelling, given all the constraints. 
The most significant constraint experienced by the married student 
family is undoubtedly cost. Residents responding to the questionnaire 
presented in Appendix A stated the number one advantage of living in mar-
ried student housing was "l ow rent. 1I Deciding what specific housing type 
is best suited for married student housing, given the financial con-
straints, is difficult to determine. However, 74% of the tenants re-
sponding to the married student housing questionnaire (Appendix A) de-
scribed their stay in married student housing at Iowa State University as 
"pleasant ll or or better, even though twenty-seven out of the seventy-one 
respondents lived in Pammel Court. Therefore, the housing types cur-
rently employed have produced fairly high levels of satisfaction. 
The physical needs of the student family are not unlike the physical 
needs of any family. The most notable exception is that the student re-
quires additional space_for st~dy purposes. Since costs dictate that the 
~ ~ ---~--
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quantity of space be minimized, the quality of space, defined as how well 
the space fulfills the functions and activities taking place within it, 
becomes paramount. The quality of spaces for married student families de-
pends on how well these functions and activities of the student family are 
interpreted and expressed by the designer. Therefore, this chapter will 
emphasize the qualitative needs, rather than the quantitative needs, of 
married student families. 
Open space 
Open space may be defined as all land which is not occupied by build-
ing. Open space includes adult recreational space, children's play space, 
roads, bike trails, walks, service space, parking, and private outdoor 
courts. Open space is bounded and crossed by a vehicular network but may 
require separate spaces safe from auto intrusion. The open space itself 
will many times facilitate movement. Untermann and Small (1977) state: 
.•• it is essential to realize that open space is in itself a 
fully operative circulation subsystem assuming a variety of impor-
tant functions. Although it is restricted to pedestrians and bi-
cycles it has all the attributes of a system. It has continuity; 
the entire site can be traversed without leaving the system. It 
has nodality; the pathways converge on points of amenity, commer-
cial and community centers, and schools. It has its own internal 
hierarchy of use from fully public through semi-public to private. 
It represents an attempt to resolve the conflicting demands for 
safety (through surveillance and intensive use) and privacy. 
The size and location of open space will depend on factors such as: 
building type, density, family characteristics, existing land patterns, 
and surrounding site data. Determining the size and location may be 
accomplished by viewing open space in terms of ownership and hierarchy. 
Open space can be classified broadly into three forms of ownership: 
public, semi-public, and private. The major distinction of the three 
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types of ownership is that usage becomes much more restrictive with 
private ownership, somewhat restrictive with semi-public ownership, and 
unrestrictive with public ownership. Perceiving different types of owner-
ship depends largely on the physical cues found within the open space. 
Walls and gates provide an obvious physical separation of space but 
changes in elevation and material, landscaping, and low or transparent 
fences can also distinguish different types of ownership. Newman (1972) 
describes distinguishing ownership of open space as creating "zones of 
influence ll and asserts that if ownership is clear to the inhabitants they 
will maintain surveillance and defend the open space more readily than if 
the open space remains ambiguous. 
Untermann and Small (1977) have related ownership of open space into 
a hierarchy of spaces, each serving specific functions, yet interrelated 
to satisfy community needs. They state that open space can be divided 
into three parts: the community system, analogous to public ownership; 
the neighborhood system, analogous to semi-public ownership; the develop-
ment system, analogous to private or semi-private ownership. 
Community open space is the main and largest open space in the de-
velopment. It should express the essential characteristics of the land 
and be capable of guiding and controlling the form of the development. 
Community open space is used primarily for passive activities such as 
walking, resting, bicycling, going somewhere, or going nowhere. Active 
recreational activities are usually located on the fringe of community 
open space but remain visable and accessible by walkways and paths. 
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Neighborhood open space is the most used movement system connecting 
the pedestrian from his dwelling to all major public facilities. Most 
children's play spaces are located in the neighborhood open space because 
the location allows supervision but, at the same time, keeps the noisy 
play activities away from the units. The neighborhood open space must be 
continuous enough to connect all neighborhood spaces together. The con-
nections can be made through a variety of pedestrian routes which join the 
residents with tot lots, meeting and rest areas, and other more public 
facilities. Neighborhood open space extends private space into semi-
public and public space. It also provides varied opportunities for sociaL_~ 
-interact-ion-±o~the -user: 
Development open space refers to the open space found immediately 
adjacent to the building. This space must be carefully planned to insure 
privacy. At the same time it should also directly relate to the larger, 
more public spaces beyond its borders for extended views and natural 
light. 
One of the benefits of categorizing open space is to avoid. ambiguous 
space which appears to belong to no one. Lack of identity can result in 
maintenance and security problems since no one will feel any responsibili-
ty towards the unclaimed space. 
Adult outdoor recreational space Various forms of active recrea-
tional activities such as basketball, baseball, tennis, etc., can be found 
abundantly on the Iowa State University campus within close walking dis-. 
tance. The more passive forms of adult recreation such as picnicking, 
walking, bicycling, etc., could be located anywhere within the open space 
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since they are far less disruptive. The exemplars have shown that family 
sized (picnic tables) and group sized (football fields) amenities are 
preferable over individual use amenities. The married student question-
naire (Appendix A) shows respondents rank adult recreational space between 
lIimportant ll and lIimportant but not essential." 
Children's outdoor £l!t space The English publication, Housing 
the Family (1974), has compiled numerous studies and reports on children's 
play space. A few of the observations and recommendations contained in 
the study are listed below. 
• It was found that the under eleven year olds played outside more 
if they lived in dwellings with ground or first floor access. 
The number of children who used play areas was significantly in-
• fluenced by the amount of play space per child and by the type 
of equipment available. 
• Play areas are used by children of all ages, though they are less 
popular with children over eleven years old. 
• Children will play on or near roads if they are the areas nearest. 
to home. 
• Private outdoor space used for play should be adjacent to either 
the kitchen or the living area. 
• Seventy-five percent of children, whatever their age, but par-
ticularly the under five year olds, played near the dwelling. 
• Where children play is greatly influenced by the layout, density, 
and story height of the development, what they do is not. 
• Play space should be provided on the basis of thirty-three square 
feet per child. 
DeChiara/Koppe1man (1978) divides play space into two types: play 
lots and playgrounds. Play lots are provided for preschool children up 
to six years of age while playgrounds serve the needs of children from six 
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to twelve years old. ' Play lots mayor may not be incorporated into the 
playground. 
Play lots may include (1) an enclosed area for play equipment~ (2) 
an open turfed area for active play, and (3) a shaded area for quiet 
activities. Play lots should be located within 300 to 400 feet of each 
living unit served. The enclosed area for play equipment should be based 
on a minimum of seventy square feet per child. A fully equiped play lot 
will require about 4000 square feet and serve up to fifty preschool chil-
dren. An additional space at least forty feet square with a turf surface 
should be provided for more active games'. 
The playground may include (1) a play lot for preschool children, (2) 
an enclosed playground equipment area, (3) an open turfed area for active 
games, (4) shaded areas for quiet activities, (5) a paved mUlti-purpose 
area, (6) an area for field games, and (7) circulation and buffer space. 
The playground should be located within 1/4 to 1/2 mile of every family 
dwelling. The smallest playground that will accommodate essential activi-
ty spaces is about three acres, which serves approximately 110 elementary 
children. 
Observations from the various married student housing developments 
discussed in Chapter 3 indicated the amount and type of play space provid-
ed did influence whether the space was used. The underdeveloped ambiguous 
play spaces in Iowa City developments were rarely used. Also, location 
played a key role in play space usage. The decentralized play spaces 
located directly off the backs of the clustered units at Hillside Courts 
were used extensively while the fully equipped play space located on the 
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opposite of a heavily traveled access road at University Village was 
rarely used. 
Residents responding to the married student housing questionnaire 
(Appendix A) rated the need for children's outdoor play space between 
"important" and "important but not essential." However, provisions for 
children's outdoor play space was regarded as more desirable than adult 
recreational space. 
Parking Movement and storage of the automobile poses one of the 
largest site planning problems in any housing development. An automobile 
requires approximately 350 square feet to park and maneuver. In addition 
to the large demand cars place on site acreage they also pose contra-
dictory location parameters. Parking should be located close to the units 
for convenience, but away from the units for safety. Small parking lots 
are less obtrusive than large parking lots but are more expensive. 
Untermann and Small (1977) offer the following suggestions when 
planning parking area: 
• 
Minimize the number of cars in each unit: ten to twelve cars is 
a comfortable number. 
Orient the parking lot to the houses it will serve. The connec-
• tion should be obvious and the parking should feel like part of 
the cluster. Pedestrians should be able to walk in front of 
cars toward their houses. 
Orient single loaded parking lots parallel to a row of houses 
• running roughly east to west to satisfy most orientation require-
ments. 
• Orient double loaded court parking in a north/south fashion. 
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Make the most efficient use of space with perpendicular parking. 
Plant each parking court to soften and buffer it. Trees screen 
• best, with one tree to two to three cars producing overall visual 
protection. Shrubs provide extra buffer and may be necessary in 
certain locations. 
The U.S. Department of Housing and Urban Development (1972) has 
established the following minimum parking requirements: 
SpaGe 
~ta1l depth perpendicular to aisle-----
Aisle width----------------------------
Unit parking depth---------------------
Stall width parallel to ais1e-------~--
Parking angle (degrees) 
45 60 90 
17'~6"----19'-0"----18'-0" 
12'-8"----181-0"----26 1-0" 
47~-8"----561-0"----621-0" 
121-8"----101-6"---- 91-0" 
The various married student developments described in Chapter Three 
provided a variety of parking lot configurations. The Iowa City develop-
ments used large relatively inexpensive parking lots that were unsightly 
due to their scale. University Village and Schi11etter Village employed 
cul-de-sac type parking lots which were close but also served as chil-
dren1s play space. Hillside Courts utilized parking clusters in the 
center of roadways and had some problems with maneuvering and were un-
sightly. 
A majority of residents (79%) responding to the questionnaire 
(Appendix A) reported owning one automobile while 20% stated they owned 
two automobiles. The average parking stall per unit ratio in married 
student developments at Iowa State University is 1.6. Residence Depart-
ment guidelines require two parking stalls per unit for new married stu-
dent housing (Moen, 1976). Residence Department administrators also 
recommend planning for additional parking stalls should the development 
also house single students at some time in the future. 
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Refuse removal Garbage storage represents another conflicting 
need found in married student housing. Garbage containers should be 
easily accessible for truck pick-up but at the same time the containers 
should remain as inconspicuous as possible since they are rather unsight-
ly. Landscaping and wall enclosures help to relieve the obtrusive con-
tainers but screening does not compensate poor location. Such is the case 
at Hillside Courts and Schilletter Village (see Figures 7 and 10) where 
the garbage containers are placed in the center of the parking lots with 
undue attention drawn to them. The solution at University Village where 
the containers are placed at the end of-parking lots and are enclosed on 
three sides by walls is much less obtrusive. Observation at the various 
housing developments cited in Chapter Three has shown that the containers 
are also used as community bulletin boards. Therefore, a small display 
board should be placed by each container to provide space for community 
news, announcements, etc. 
Building needs 
Selecting the appropriate building type depends on a number of fac-
tors such as student input, demographic information, historical influ-
ences, density, site topography and configuration, and the surrounding 
site conditions. Each factor, as elaborated on in this text, suggests a 
one or two story building as appropriate for replacement housing at West 
Parnmel Court. Row house (terrace house), patio house, and walk-up apart-
ments are all building types which respond well to the requirements char-
acterized above. 
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Material and labor costs are the largest determinants when selecting 
building materials and methods of construction. The typical response to 
financial constraints has been to use "conventional" materials and methods 
of construction with the hope that proven technology will help hold down 
rising labor and material costs. While such an approach has its merits~ 
one should not preclude exploring other alternatives. The creative and 
inventive use of yet unproven combinations and systems may offer an even 
more acceptable solution to offset the various building constraints. 
The particular unit type to be used in future married student housing 
has been well-defined by administrators ,and students alike with both 
groups opting for two bedroom units to be used exclusively. Residence 
officials state that utilizing only two bedroom units simplifies tenant 
turnover while students state the extra space a two bedroom apartment 
affords over a one bedroom unit far outweighs the slight increase in rent 
(Fisher, 1976; Hollins, 1976; Moen~ 1976). 
Unit space needs The U.S. Department of Housing and Urban De-
velopment has published a volume entitled F.H.A. Minimum Property Stand-
ards for Multifamily Housing which contains a significant amount of 
pertinent information relating to married student housing. While housing 
at Iowa State University is not legally bound to follow the F.H.A. guide-
lines this thesis will adhere to the standards' minimum requirements since 
they represent a large body of research and years of experience in multi-
family housing. Appendix B outlines building requirements as set forth in 
Chapter Four of the standard which are to be incorporated in this thesis. 
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The average gross square footage of six various two bedroom apart-
ments evaluated in Chapter Three was 707 square feet. The average net to 
gross ratio was .73 or, in other words, space used for circulation, walls, 
columns, and shafts accounted for 27% of the total square footage of the 
dwelling unit. Macsai (1976) recommends allocating 15%-20% for circula-
tion space, etc., when planning the square footage of apartment units. 
The assumption will be made that the space activities and furnish-
ings, as outlined in the F.H.A. minimum requirements (Appendix B), are 
valid for married student housing unless otherwise noted. However, there 
are some unique housing needs required in married student housing which 
differ from those found in multifamily housing as a whole. These unique 
housing needs will be elaborated on as they appear in this text. 
Kitchen - dining - living space ~lhen asked how well room 
sizes satisfied living requirements, the respondents in the questionnaire 
(Appendix A) indicated only one space, the kitchen-dining space, was too 
small. When asked what specific changes should be made, 53 out of 98 re-
sponses referred to improvements within the kitchen such as more counter 
space, more cabinet space, and more space in general. The area of the 
kitchens and lineal footage of counter space in the housing developments 
questioned were as follows: 
Parrmel Court 
Hawthorn Court 
University Village 
Size 
r 65 sq. ft'(L 
60 sq. ft. 
50 sq~ ft~ 
. / 
lin. ft. of counter 
4 ft. 
4 ft. 
5 ft • 
Since married student housing is based on minimum space requirements 
I 
the kitchen/dining/living space may take a number of forms such as a com-
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bined kitchen/dining~ dining/living or kitchen/dining/living space defined 
by a lack of partitions between the spaces. If the kitchen is not a 
separate space it should at least have the capacity to be screened in some 
manner from the other spaces. The kitchen may also serve as the location 
for a washer and/or dryer. Combining the laundry facilities with the 
kitchen produces more counter space which has a reciprocal effect on each 
. function. Finally, the kitchen should have visual access to the living 
space and children's outdoor play space so that the child's play activi-
ties may be supervised. 
The living space should incorporate physical and visual access to 
outdoor private or semi-private space in order to extend the personal 
space of each tenant and enable the individual families to exert terri-
torial influences on specific exterior spaces (Newman, 1972). The desk 
and chair listed under the H.U.O. living area requirements (Appendix B) 
should be substituted with shelving since the living space in married 
student apartments is not conducive to study. 
The average area of the living, dining, and kitchen spaces reviewed 
in the exemplars is as follows (two bedroom units only): 
living 
Dining 
Kitchen 
living/Dining 
Kitchen/Dining 
Bedrooms 
Exemplars (Avg) 
136 sq. ft. 
49 sq.ft. 
49 sq. ft. 
173 sq. ft. 
109 sq.ft. 
H.U.D. (minimum) 
160 sq.ft. 
100 sq. ft. 
210 sq. ft. 
120 sq. ft. 
The highest demands of flexibility and adaptability 
in married student apartments are required when deSigning the bedrooms. 
The bedrooms must function appropriately for three separate combinations 
of use: (1) a childless couple which uses the second bedroom as a study; 
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, 
(2) a couple with one or two children; (3) four single students who re-
quire sleeping and studying space within the bedrooms. The needs of all 
three combinations must be analyzed carefully when planning bedroom space. 
The average size of the primary bedrooms reviewed in Chapter Three was 111 
sq. ft. while the average size of the secondary bedrooms was 90 sq.ft. 
Bathrooms Care must be taken when placing the separate unit 
bathrooms back-to-back. Although such a practice may have some economical 
benefits the party wall must ensure that maximum acoustical separation is 
employed. Bathrooms for the handicapped will also require additional 
space and equipment considerations. The average size of the bathrooms 
reviewed in the exemplars was 35 sq. ft. 
Mechanical All of the married student communities reported 
on in Chapter Three, except one (Hawkeye Drive), incorporated gas fired, 
forced air mechanical systems and individual water heaters. The space 
allocation for such services averaged eleven sq. ft. Access to mechanical 
storage should be kept as clear as possible. University Village residents 
place their dining tables in front of the mechanical space door which 
causes few problems. However, the mechanical space in the units at Hill-
side Courts was accessible only after the refrigerator was moved and was 
described as clearly undesirable (Hollins, 1976) •. Individually metering 
all utility services to the tenants has the advantage of each family only 
paying for what they consume and not paying for the potential wasteful 
habits of others. 
Private outdoor space Although private outdoor space may be 
categorized as open space it will be listed under unit needs to emphasize 
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the fact that private exterior space should be viewed in terms of pro-
viding an extension of interior space and should be planned around spe-
cific activities and functions that take place within the individual 
family unit. These activities include gardening, sunbathing, sitting, 
relaxing, children's play, barbecuing, reading, and general outdoor en-
joyment. Proper orientation is important when designing private outdoor 
space. Southeast, south, or southwest orientations are the most de-
sirab1e. The space should not constantly be shaded by trees and other 
buildings. Views to the other adjacent units should be screened but views 
into the semi-public and public zones are highly desirable. The private 
outdoor space may be defined by physical objects (walls, fences, gates) 
or may also be defined by more subtle means such as a change in paving 
texture, change in elevation, or landscaping. Untermann and Small (1977) 
recommend a minimum area of 100 sq. ft. while Cooper (1975) recommends a 
minimum of 200 sq. ft. The private outdoor space should have direct access 
to the living space and if possible be visually linked to the kitchen so 
parents can supervise children's play. Respondents questioned in the 
survey contain,(!d in Appendix A rated outdoor private space as lIimportant" 
while only one development reviewed in the exemplars {University Village} 
incorporated private outdoor space into the design. 
Unit need determinants 
----
There are three additional determinants, 
not previously discussed, that ultimately manifest themselves in some 
physical form throughout married student housing developments. Each of 
the three will either directly or indirectly influence the activities and 
functions of the spaces and inhabitants involved in student housing. 
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Acoustical' privacy The most common complaints cited in mar-
ried student housing as well as all of multifamily housing.are the prob-
lems associated with noise control. Most multifamily housing types, due 
to space limitations and economic constraints, utilize numerous construc-
tion and spatial configurations, such as party walls and back-to-back 
bathrooms, that are potential acoustical problems. The technology does 
exist to adequately control unwanted noise and should therefore be uti-
lized. Perhaps the added costs of noise control would become secondary if 
people viewed acoustical privacy as a necessity rather than a luxury. The 
importance of acoustical privacy has been well-documented by the married 
students responding to the questionnaire contained in Appendix A. The 
second most cited disadvantage of living in married student housing was 
the fact that the units were "noisy." The second most cited needed im-
provement was "soundproofing. II 
H.U.D. Minimum Property Standards (1972) require a minimum sound 
transmission class rating of 45 STC for living unit and 45 Impact Insula-
tion Class (IIC) while Macsai (1976) recommends 50 STC and 55 IIC average 
rating. Tenant sensitivity to noise should not be equated to income or 
apartment size. Therefore, Macsai's higher ratings or better if possible 
will be utilized in married student housing at West Pammel Court. 
Energy conservation Although the phrase "energy conserva-
tion" has become a cliche, the implementation of energy conserving princi-
ples in housing design has yet to b~ fully realized. Energy conservation 
has just recently come into the consciousness of the people, but energy 
~.* .. 
saving design principles have been around for thousands of years. The 
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age-old passive metnods of energy conservation such as natural ventilation 
and solar radiation can be utilized to significantly control an environ-
ment for human use. When controlled by the intelligent use of building 
orientation, form, envelope, and plant materials, these passive design 
principles add little or no additional cost to the apartment units. This 
thesis will place an emphasis on the passive elements, as different from 
active elements, of energy conservation. Although designers have an ethi-
cal obligation to apply their skills towards energy conservation, they must 
also meet the needs of the client and user. Even with the burdensome 
financial constraints that a married student family confronts, question-
naire results show that 93% of the families surveyed feel new housing 
units should be designed to conserve energy even if it means that rent 
payments will be slightly higher (Appendix A). The Resident Department is 
ambivalent regarding energy conservation. They feel obligated to conserve 
energy whenever possible in new housing units. However, any solution 
which requires a significant financial commitment would require substan-
tial proof of long term need since it is the obligation of the tenant to 
pay for utility consumption and not the Residence Department. 
Building codes Although new building construction at Iowa 
State University is not subject to local codes and ordinances, building 
codes and standards of practice incorporated in the January 4, 1978 re-
vised Iowa State Building Code require mandatory compliance. The State 
Building Code consists of the publications listed below and is applicable 
as though written into the code in their entirety, except for such por-
tions that have been altered by the Iowa State Building Code Advisory 
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Council. A comprehensive listing of these changes can be found in Section 
104 of the Iowa State Building Code. 
The Code requires that new construction comply with the following: 
Uniform Building Code 
Uniform Mechanical Code 
Uniform Plumbing Code 
Uniform Building Code Standards 
Uniform Fire Code 
National Electric Code 
Sociopsychological Needs 
Regardless of the particular dwelling type utilized in married stu-
dent housing, to the student families the dwelling becomes home. While a 
house is simply the physical aggregation of various elements, the idea of 
home embraces the satisfaction of a wide variety of personal concerns, 
aspirations, motivations and values as well as personal well-being. Hay-
ward (1975) describes the concept of home as: " .•• a label applied 
voluntarily and selectively to one or more environments to which a person 
feels some attachment." The major question is what the label means and 
when is it applied. Hayward (1975) has researched the meanings of home by 
different people to serve as a context to understanding research and 
theory on this topic. From his research the author has developed clusters 
of similar meanings and placed them into five categories. 
The first of these is the concept of home as physical structure. 
This concept is based on home as a place, a physical environment, or a 
structure. The idea of home as physical dwelling and the presumed impor-
tance of the physical environment can lead to little or no emphasis on the 
inhabitants themselves. 
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The second common conceptualization views home as a local area, a 
neighborhood, or a territory. Lyman and Scott's (1972) definition of 
territory implies a physical area involving personalization and defense. 
More importantly, however, home as territory also includes familiarity, 
be10ngingness, predictability, and a spatial framework of behavior. 
Establishing territorial boundaries can be seen as a ritual for claiming 
ownership and individuality. The idea of a psychological tie with a local 
area is fundamental to the concept of home as territory. 
A third conceptualization viewed by some people is of home as a locus 
in space, a central point of reference in the world. The locus serves a 
function similar to a bell tower on campus. It assists the individual in 
orienting to his environment and in interrelating the linkages and set-
tings. Establishing a home point changes the world from homogeneous to 
differentiated space thereby enabling one to secure a common base from 
which to explore outward or retreat into. 
Some people think of home as an integral part of themselves. This 
leads to a fourth conceptualization of home as self and self-identity. 
Expressions such as home as embodying the essence of self and self-
identity, home as an extension of self, home as analogous to inner self, 
or home as inseparable from self are all common to the concept of home as 
self-identity. The concept of self-identity ties itself to the idea of 
home through the need of people to create expressions and symbols of them-
selves and incorporate this need into the dwelling. It is this concept, 
more than any other, that separates a person's house from a person's home. 
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Finally, home may also be conceptualized as a social and cultural 
unit. The emphasis may be on the family, at the scale of the dwelling, or 
on the community as a whole. A great deal of study about families and 
communities focuses on social life and social relations while little 
attention is paid to the setting in which that life takes place. The con-
cept of home as a social unit views the home as a source of social and 
cultural identification. It is a sense of belonging someplace, in a par-
ticular place which is quite familiar and easily delineated, in a wide 
area in which one feels "at home." 
Hayward's categorization of various concepts of the meaning of home 
establishes a fundamental link between the sociopsycho1ogica1 and physical 
aspects of married student housing. Understanding the ramifications 
sociopsycho1ogica1 behavior has on married student housing depends first 
on the designer becoming cognizant of the idea of home as a psychological 
as well as a physical concept. 
Applying the social and psychological dimensions to housing design 
poses a number of questions to the designer. What are the various socio-
psychological concepts that apply to married student housing? What influ-
ence does the built environment have on these sociopsychological concepts? 
And finally, what influences do the sociopsycho10gica1 concepts have on 
married student families? 
Behavioral scientists state that there are limits of tolerance set by 
the biological, psychic, and social nature of humans (Morris and Winter, 
1976). Once the limits of tolerance have been exceeded they produce cer-
tain effects or consequences commonly called deficits. The immediate 
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effect of a condition that exceeds a limit and produces a deficit is 
stress. Jon lang (1971) has described the design environment as a system 
of surfaces which have three functions: 
1. They maintain the physiological states necessary for people to 
attain their goals. 
2. They allow, or perhaps configure, specific patterns of behavior 
required by people to attain their goals. 
3. They support, to some extent, the psychological states necessary 
for people to attain their goals by fulfilling certain symbolic 
needs. 
If this process produces an environment that is unresponsive to human 
needs and behavior, itwill not be used if the potential users have a 
choice. If there is no choice, a stressful situation results for the 
users. The stress will be a physiological one if the first of the three 
design functions mentioned above is not met. If the other two are not 
met, the stress will be psychological in nature.~this stress is not 
----------~ 
quickly removed, other consequences will follow. Sociologists divide the 
- ------------------_.- -------------- ----- ---.-----.- _.- . __ .. 
consequences into three types: adjustment, adaptation, and pathology 
(Morrfs-and--Wi;te-;~- -1976-) .--P~;h~l-~~i-s-;~-~~~~~e -:~~-~on~-~quen~es into 
three somewhat different types: alarm, adaptation, and exhaustion (Selye, 
1965). The psychological manifestations of alarm are anger and fear; of 
adaptation are coping procedures; of exhaustion are psychoses. 
The key to insuring that the built environment provides a healthful 
social and psychological atmosphere depends on the designer's awareness of 
the participant's behavioral limits. I However, determination of behavioral 
limits requires an understanding of the specific sociopsychological con-
cepts that are applicable to married student housing. There are three 
interrelated concepts that gain added relevance in multi-family housing 
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due to the spatial limitations characteristic of that housing type. The 
)1 r----- -~ -"l ,. 
three are the concepts of) privacy. 6rowding~\ and t~rritoriality. --
, , 
Probably the most frequently acknowledged and universal human need 
found in housing is privacy. Altman (1976) defines privacy as, IIselective 
control of access to the self or to one1s group.1I Westin {1967} provides 
a systematic analysis of the concept of privacy in terms of four states of 
privacy which are solitude. intimacy. anonymity. and reserve. The impor-
tance of Westin1s privacy states is that they indicate how different sized 
units (individuals and groups) are involved in privacy phenomena and how 
settings make a difference. Westin also describes four functions of 
privacy which are: personal autonomy. emotional release, self-evaluation, 
and limited and protected communication. 
Privacy is a continually changing process which reflects a momentary 
ideal level of interpersonal contact, which can range from wanting to be 
accessible to others, to wanting to be alone. Also, too much or too 
little privacy is unsatisfactory and people will always seek an optimal 
level of social interaction (Altman, 1976). If it can be achieved, the 
system will be in a state of equilibrium. When a person or group attempts 
to seclude themselves from others and is unable to do so the person or 
group will feel crowded and when the outcome is an overachieved level of 
privacy, i.e •• more seclusion and withdrawal than desired, the effect is a 
feeling of isolation. Thus. ideal privacy is a position of desired inter-
action with deviations in either direction becoming unsatisfactory. 
One mechanism used by people to achieve desired levels of privacy is 
environmental behavior. How people use doors, windows, furniture arrange-
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ments, and home designs has been the traditional route to understanding 
privacy. However, the role of the physical environment plays in regulat-
ing privacy is quite complex. One such aspect of the environment which 
serves as a privacy mechanism is that of "personal space,1I or the invisi-
ble boundary surrounding the self (Hall, 1966; Sommer, 1969). 
Hall (1966) proposed four distance zones linked to interpersonal con-
tact: (1) an intimate distance, ranging from body contact to about 18 
inches; (2) personal distance, spanning 1.5 to 4 feet; (3) social dis-
tance, 4-12 feet; and (4) a public zone, extending beyond twelve feet. 
These zones represent hypothetically appropriate or "correct" distances 
within which interaction with different people occur. Violation of 
personal space boundaries against the desire of the person or persons may 
be a basis for conflict, tension, or discomfort (Sommer, 1969). 
Territories represent another mechanism for the regularion of priva-
cy. The most common form of a territory is the room which can be de-
scribed as a physically enclosed space which allows the individual or 
individuals to be alone and away from others. In housing, the need for 
privacy for each individual is usually compromised through the provision 
of separate bedrooms. However, there are also more subtle ways terri-
tories may serve to regulate privacy by symbolically, rather than physi-
cally, enclosing delegated space. Through the careful articulation of 
changes in paving texture, changes in elevation, fences, landscaping, 
gates, and so on, territories gain definition and therefore provide 
privacy through the realization of symbolic boundaries. 
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The second important behavioral constraint closely interrelated to 
privacy is the concept of crowding. Although numerous studies of crowding 
have provided some insight into the nature of this phenomenon, there still 
appears to be a certain degree of confusion among people concerning the 
terms "crowding" and "density." Many people use the two terms inter-
changeably rather than distinguishing density, which involves only spatial 
limitations, from crowding, in which the restrictive and other physical 
aspects of limited space result in some psycho-physiological reactions by 
the individual. In other words, crowding is not simply a matter of densi-
ty of persons in a given space. It is a psychological phenomenon which 
results from the interaction of a relatively high density of people with 
other social, personal, and physical-environmental variables (Stokols, 
1976) • 
Choi et al. (1976) have studied the factors affecting crowding in 
some detail. Density is seen as a necessary condition while the other 
social, personal, and physical-environmental factors are viewed as suffi-
cient conditions for crowding. It is these sufficient conditions that 
show crowding as determined in a relative rather than an absolute context. 
Two social factors which influence an individual's experience of 
crowding are the kind of activity taking place (e.g., individual vs. 
group) and the type of personal interaction (e.g., cooperative vs. com-
petitive). In addition, crowding does not always have a negative effect 
on the individual. For instance, depending upon the situational norm, 
people may find crowding enjoyable and even stimulating at times (e.g., 
parties, bars, streets, etc.). Also, cultural norms vary greatly as to 
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whether, under the same given situation, people from different cultures 
perceive the same amount of crowding. 
Two personal factors which influence the effect of crowding are: (1) 
the emotional and physical state (fatigue, boredom, interect, etc.); and 
(2) the personality and temperament of the individual involved (anxious, 
aggressive, enduring, impulsive, etc.). In addition, where an individual 
has lived, or what Choi et ale (1976) call their "accustomed milieu," will 
affect his perception of crowding when there is an environmental shift 
(e.g., rural to urban). 
While the above social and personal factors affecting crowding are 
significant, they are at the same time variables in which the designer has 
little or no control over. However, there are numerous physical-environ-
mental factors affecting crowding in which the designer does have the 
capacity to regulate. Such physical-environmental factors include: net 
usable area, visual vistas, amount of natural light (Schiffenbauer et a1., 
1977), number of openings, length to width aspect, location of partitions 
(Desor, 1972), color, and visual complexity (Davis, 1976). 
In general, the experience of crowding tends to cause stress, either 
psychological and/or physiological, and therefore often leads to adaptive 
types of behavior. The first and most obvious type of adaptive behavior 
would be for the individual to simply leave the crowded area. Another way 
to adapt to crowding is to augment the individual's extent of personal 
space. In addition, repeated experiencing of crowding conditions will 
sometimes increase human adaptability or, in other words, change one's 
standard of crowding. 
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Crowding as a psychological phenomenon, then, is only indirectly re-
lated to mere numbers or densities of people. The significant element 
appears to be frustration in the achievement of some purpose because of 
the presence of others. Crowding is thus directly related to privacy and 
also to the third and last sociopsychological concept which is terri-
toriality. 
Territoriality, defined as the need of individuals and groups to 
claim some geographical area as their own, is another human need which can 
best be satisfied through the provision of specific environmental or spa-
tial conditions. The specific environmental condition that can fulfill 
this need is the availability of a fixed, circumscribed area, which the 
individual or group has the capacity to control. Gutman (1972) states 
that a territory, because it is a fixed area, can be said to exist even 
when the individual identified with it is not physically present. Thus, 
territory differs from personal space, which is something an individual 
carries around with him. 
Lyman and Scott (1972) describe the function of territoriality as: 
••• carved out space which affords opportunities for idio-
syncrasy and identity. Central to the manifestation of these 
opportunities are boundary creation and enclosure • • • • 
Thus the opportunities for freedom of action--with respect to 
normatively discrepant behavior and maintenance of specific 
identities--are intimately connected with the ability to attach 
boundaries to space and command access to or exclusion from 
territories. 
Proshansky et a1. (1972) view the function of territoriality somewhat 
differently. First, the function of territoriality is to provide a 
minimum amount of physical space which man requires to be free of physical 
discomfort of pain. In addition and more importantly: 
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He must be able to move freely within and between physical 
settings to satisfy not only his hunger, thirst, sex, and other 
biological drives, but also his needs for affiliation, achieve-
ment, success, and other complex social motives. 
Territoriality, whether achieved through dominance, mutual consent, 
aggression, or administrative authority, establishes which individuals 
have access to what areas of a physical setting, and therefore, to what 
extent the needs of each will be satisfied. 
Using the concept of territoriality, Newman (1972) has applied the 
behavioral reactions of territoriality with specific physical configura-
tions to form a sociophysical phenomenon which the author has entitled, 
"defensible space." Newman's concept of defensible space provides one 
example of how a specific behavioral need can manifest itself as a physi-
cal component of the built environment. As Newman (1972) states: 
Defensible space is a term used to describe a residential 
environment whose physical characteristics--building layout and 
site plan--function to allow inhabitants themselves to become 
the key agents in ensuring their own security • • • • The 
physical elements that are used to create defensible space have 
a common goal: to release the latent sense of territoriality 
and community among inhabitants so as to allow these traits to 
be translated into inhabitants' assumption of responsibility 
for preserving a safe and well-maintained living environment. 
Although there has been considerable research into how various social 
and psychological concepts have been incorporated into housing design, the 
results have usually centered around certain isolated cases. However, two 
people, Oscar Newman (1972) and Clare Cooper {1975}, have compiled and 
documented extensive research into proposed guidelines which serve the 
entire gamut of multi-family housing. Although the following guidelines 
are drawn from the work of Newman and Cooper, they represent a consensus 
of the findings of numerous other studies. It should be emphasized at the 
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outset that these guidelines are only recommendations which can be debated 
and possibly improved before being incorporated into married student 
housing. 
Beginning with general site-planning characteristics it is important 
to remember that just as density is only one aspect of crowding it is also 
one aspect in predicting overall user satisfaction. Satisfaction is also 
based on a number of other variables, including overall size, relationship 
to open space, variety, and protection of privacy. Subdividing a large 
housing complex into smaller identifiable clusters will help to satisfy 
the residents' need for privacy and identity as well as enhance the resi-
dents' feelings of security. Density should then be based on the actual 
density in each cluster. A greenbelt several blocks away which prevents 
each resident from having a view onto a common space to private space will 
then help to insure that the privacy of the occupant is honored. In addi-
tion, by defining the boundaries of the private space the resident will 
perceive the space as an extension of his territory and a source of 
identification. 
A semi-private transition space between the privacy of the home and 
the publicness of the street will also provide an important locale for 
casual socializing. In moderate to high density housing even the addition 
of a canopy over the front door, or a recessed space off a long access 
corridor, is often sufficient to suggest the feeling of a semi-private 
entrace. Of greater importance is the number of people who gain access 
through shared indoor space. Although the exact number of families that 
should share access through indoor space varies, it is evident that the 
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greater the number the more likely such space will be viewed as public 
rather than private and therefore reduce the amount of'supervision and 
identity each occupant will feel. 
When designing pedestrian circulation, careshould be taken not to 
place paths too near to buildings, for reasons of both noise control and 
visual privacy. Nor should they be placed as a higher level than windows 
or private open space. Cooper notes that the building should be set back 
at least twelve feet from the public sidewalk, or if closer, there should 
be thick planting or fencing to screen the windows. 
Finally, designers should make every effort to provide a private 
garden, yard, patio, or balcony for every unit. Numerous studies have 
shown that most families attach some importance to having some private 
open space ~ttached to the house (Appendix A). As mentioned earlier, 
there should be a clear delimitation between private and public space. 
There should also be a clear definition between private space and adjacent 
private spaces otherwise tension from neighbors will ensure where it re-
mains unclear where the territorial boundaries of one's private" space ends 
and the other's begin. When balconies are employed in the design scheme 
their usage will depend a great deal on how private they are. A recessed 
balcony is generally preferable to one that is cantilevered, since it can 
more successfully fulfill resident needs for privacy and shelter. Canti-
levered balconies can be made adequately private by including solid or 
semi-solid walls. 
In summary, several ways have been outlined briefly in which the 
physical components of multifamily housing projects can respond to three 
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specific social-psychological concepts: privacy, crowding, and terri-
toriality. As one read~~he_aboye_recommendations one soon realizes that 
-- . " .-------- "'." ,- .- .... --~ -.- .,-,-
Ifulfilling socio-psycho1ogica1 needs in the built enviroQ~~D~wiJJ often 
. - --.,f ._. _______ .-_______ ~ 
mean finding an appropriate middle ground between two potentially con-
- -----------_. __ .--. '" -.- --.. ----" .-' - ----.------,- . _.- ---
f1 i c-ffrig':-needs ,_with the des i gner I s job be i ng _.to_see_tha t theseJ!eeds_ar.e __ 
-. .,-----~.~-.. .....- .. __ . __ .. ---
as balanced as possjb1e. Examples of potentially conflicting needs are: 
,~ ___ ,,_,_,,#--_v _,,~. 
the need for neighborliness and a sense of community vs. the need for 
privacy from persons looking into homes, yards, etc. vs. the desirability 
that public areas be informally surveyed from the dwelling; and the need 
for security engendered by an introverted site-plan excluding nonresidents 
vs. the desire to relate to the larger community. 
Cooper (1975) points out one simple rule of thumb that pertains to 
choosing between conflicting needs. Using a parallel hierarchy of psycho-
logical needs as developed by Abraham Maslow, Cooper has developed her own 
hierarchy which, in order of importance from high to low, is: shelter, 
security, comfort and convenience, socializing and self-expression, and 
finally, aesthetics. The implications of such a hierarchy to designers 
are that a higher need must always take precedence over a low one. Not 
until the higher needs have been satisfactorily met will the lower ones 
emerge into consciousness. 
However, there is an important conflict faCing the designer of mar-
ried student housing. This conflict is user needs vs. low income levels. 
There is little doubt, given ample space, that all the social-psychologi-
cal needs of the users could be met. Space provides flexibility and in 
turn flexibility provides maximum freedom of choice for the users. Un-
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fortunately, married student housing developments are usually constructed 
using tight and inflexible budgets. Since costs dictate the quantity of 
space, decreasing the physical size of the apartment units can decrease 
the flexibility available to the tenants should they opt to adapt their 
environment. Although the physical environment by itself does not dictate 
sociopsycho10gica1 behavior, there is a growing body of research indicat-
ing that the physical environment does influence specific patterns of be-
havior. Since the extent to which married student housing fulfills the 
various sociopsychological needs of the users depends partly on the con-
figuration of the physical components in space, it is imperative that the 
social and psychological needs of the married student family be correctly 
understood and interpreted by the designer. 
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ARCHITECTURAL 
PROGRAM 
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This thesis has documented a number of observations which lead to the 
following general conclusions. An ever increasing financial investment 
into maintenance and up-keep for the temporary units has resulted in con-
tinued diminishing returns for the Residence Department. The barrack 
units have become unsightly and impractical for the married student popu-
lation. In addition, the Pammel units have become a visual eyesore, un-
representative of an otherwise vigorous and progressive building program 
at Iowa State University. The one factor responsible for the longevity of 
Pammel more than any other demand has dropped dramatically reaffirming the 
need for redeveloping Pammel into new married student housing. 
A historical review of married student housing, as presented in 
Chapter Two, has established the Residence Department's commitment to 
married housing through an enormous financial investment in housing units, 
and various social, educational, and recreational programs. On the com-
munity level, the city of Ames has forecasted continued growth in the re-
tail and industrial sector indicating promising job opportunities for the 
supporting spouse. An existing excellent parks and recreational system 
complicated by the Iowa State Center provides an enriching social and 
cultural atmosphere which greatly stimulates physical and intellectual 
development. 
The comparative analysis of selected existing married student housing 
developments, as presented in Chapter Three, shows that married student 
housing units are smaller overall than those found in the private sector 
averaging 707 gross square feet for a two bedroom unit. Also, the degree 
to which the married student housing complexes incorporated the various 
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physical and sociopsycho1ogica1 aspects found in single family detached 
housing influenced now well the developments were received by the tenants. 
Those developments which included such features as private ground floor 
entrances, extended personal space, zones of influence, and varying levels 
of social interaction were viewed as highly desirable by the married stu-
dent families. 
Married student family needs are shown to be similar, in most re-
spects, to the needs of any other family. Married students do tolerate 
less than ideal conditions in terms of quantity of space and still main-
tain fairly high levels of housing satisfaction as shown in the married 
student housing questionnaire in Appendix A. However, students still de-
mand that the quality of their living spaces be responsive to their needs 
as outlined in Chapter Five. 
This study has now documented four steps of its investigative pur-
pose. These four are the establishment of need, commitment, research, and 
data. The deteriorating condition of the existing Pammel units and future 
enrollment projections have ~onfirmed the need for additional married 
student housing. The Residence Department, through financial investment 
and administrative organization, has demonstrated a commitment to fulfill 
the continued needs of the married student population. A review and 
analysis into past and present married student housing developments have 
provided invaluable insights into future housing needs. And finally, 
interviews with student tenants and housing administrators combined with 
research by other housing authorities has produced in a large volume of 
data on student housing needs. The logical next step in this process is 
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to glean and condense all of this information and apply the known facts of 
multi-family housing in general with the unique aspects of married student 
housing for West Pammel Court. 
Such a process will involve the creation of an architectural program. 
One purpose of this chapter is to present an architectural program in both 
a verbal and graphic form. The program, or problem analysis, will estab-
lish the various goals and requirements found in housing married student 
families at West Pammel Court. The program will be followed by the prob-
lem statement which outlines the unique aspects of housing married stu-
dents at West Pammel Court and serves as an interface between the program 
and the program analysis (Pena et al., 1977). The program analysis forms 
the transition from verbal to graphic communication of the program re-
quirements. The following pages of activity data sheets, coupled with the 
preceding background information and requisite maps, diagrams, and tables, 
constitute the complete architectural program to be used by the designer. 
Site Description 
West Pammel Court consists of roughly twenty-one acres of land locat-
ed north of the Iowa State campus (Figure l2). The close proximity to 
campus distinguishes Pammel Court as an ideal location for married stu-
dent housing. To the east of the site lies East Pammel Court which cur-
rently consists of 208 aluminum barrack units. Hawthorn Court is located 
east of Pammel Court and University Village and Schilletter Village are 
located further north. Bordering West Pammel to the north and west is the 
University golf course which also contains the Squaw Creek flood plain. 
107 
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Figure 12. West PalT1T1el Court, 1.S.U. 
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The flood plain is designated as an open green belt in the Ames future 
land use plan (Figure 4). Maintained as open recreational space, the 
Squaw Creek valley can provide a valuable link between the University and 
the Ames city park system and subsequently help to serve the recreational 
needs of the residents of Pammel Court. 
The site is completely bordered by vehicular transportation routes 
with Stange Road on the eastern border, the proposed 13th Street extension 
running along the northern border, and elevated railroad tracks running 
from the northwest to the southeast corner of the site. The elevated 
railroad tracks, physically and symbolically, separate Parrmel Court from 
the campus. The separation produces the effect of a community with an 
identity of its own which is congruent with the Residence Department's de-
sire to create a IInonuniversity setting" for married student housing. 
There is also a natural desire for the community to relate, physically and 
symbolically, with the other married student housing developments and the 
larger community of Ames. 
The existing site currently consists of 169 structures which will be 
demolished prior to the construction of the new housing units (Figure 13). 
In addition, Pamme1 Court currently contains a nursery school, day-care 
center, grocery store, recreation hall, arts and crafts building, study 
hall, and laundry. Although married student housing administrators would 
ideally like to continue all of these services in any new development, the 
Residence Department has refu~ed to commit guaranteed financial support 
for any of the facilities in the foreseeable future. Therefore, due to 
their questionable status and scope, the existing services now available 
B
ic
yc
le
 P
at
h 
111
1· I ~ 
.
s:
,: 
,
'li
lt'
 
~ 
f 
,,;~i
II.~I
I~§II
§§II§
§II§t
=l1 a
a 
ij~.
 -......
.-~§-. ~~
,r~m~
,Jlm~
rn~:,
-
I 
.
 
O'i
!,'ti
1um
J ti
l liJ
 ~§J
 ~
 §§
 ·
1-
ITD 
,
 
_
_
_
 
,
u
 ~
 
_
_
_
 ~ i~
~;:§l
f§-~~
§§l~-
~~ §~
~~~i
'~~~
-~:~
~ ~ ~i
 i 
F 
..
. 1
;..
\ .•
 
.
-
': 
-
-
.
 
~ 01
 B~
I §
~LI
§~d
§§!
 ;§t
J)~]
~1 ~
§II
§gl
 "I 
",
 
F-:l 
r:n 
I@ 
@
I @
l @
l,! r
:l ®
 I ~ 
/ 
: 
"'l.~,
 
0 
IJ R
 I 
Id t:
J' li
d ~ 
I ~ 
~ I '
~~ I
 I ~ §
 I §
 G1: 
: ~ §
 ,"
 
~ l tJ EJ 
i I 
B 
B 
,G
 B
 ,E
J E
J J 
I I 
;' 
{J'
-'
:. 
' 
It: 
";I:l
 'JI" 
•
 
w:
 
.
 
·
r' 
-
!JI 
IJ 
-
-
I~ 
"
, 
J 
.
.
 
:'1 
'
!
,
 
I ! 
.
 : 
l 
~ .J 
.
.
.
.
 
,'
:7 
O' 
i 
Fl
F1
 
F
IR
 it
FJ
FJ
 I
R
F
l' 
A
ft
 1
A
R
 
~ 
I 
,. 
R
t·
 
I
!
 
[ 
I 
'
.
 
.
.
.
.
.
 
C:J
 /
). 
.
 
:;'I:
,J1~ 
; 
I::.
II::
.l 
;: 
1::
Il::
:! :
; I::I
I:::J'
~! l:::
Il=
:J I;
 L:J
 l::f
~ 
10
 
Jil
l:f
' 
I' 
D" 
~" 
I:'~
· rn
 I ' ~
 ill'
 I 
~ 
: 
f.
) 
•
 
!) 
.
 
l'
 
1 
•
 
,
.
 
11
' 
1,1 
,
'
.
.
 
.
.
 
,
.
.
.
 
••
 
I 
-
•
 
'
Jl
j 1: 
~, ...
..
. i1 
I} 
I-:J
 
' 
~1J
;li
Qkl
lld
tl 
itj
~: ~
~I
 ;~r
1; 0
0 ~
:
 
1 
::
.:
: 
\ L
QE
j ~
:
 
Ii
' 
8 
{g 
-
t:::
/ I
}' 
~-
-
-
~
 ~
 :
..=
!J 
~
 
i 
.
.
.
.
.
 
-
-
.
 
E 
..
..
..
. 
~'A~
~~[;
n;f·
i~Hf
 !~
m f
iBl-
rQ-@
 M
 ~~
 r~ ~
r. rAf
:l~ ir
:l ~
 ~r:l
lr :r
:l--
-1i
 t
 
"~~~
~'§~
[JI!
l~~;
i~~:
:~~'
" ::
I'I~~:
!~~i!~
~ ~ 
!lll 
X 
C"
., 
l)
 
: i§
[;} 
i§[
;]' 
I 
:!\I:
zl t
J j!j
l:1 
tJ i!
 tJ 
tJ 
!, l:J
 
~
1
 
! I§
§I 
~!;
r i l' I 
:!I 
!' 
1!1 
i' 
.
7...
.....
.....
.....
 
~
 
,
 
I 
11\ 
~~.
 ! ~
 rn 
I ~ ~
 I 
.
'..
' 
~
 
r-
l·l
 
i:
 
-
-
.
.
 
-
.
.
 
-
I 
I 
P
am
m
e'
 .
-
.
.
.
.
.
.
.
.
:::
:: 
l:.
r 
'I 
'I 
\ 
\ .
:
-
:
 
:
:
 
I:
 -
i 'I 
.
 
Tu
nn
el
 
.
-
-
.
.
.
.
.
.
.
:::
: 
I 
I 
~
-
I
 
I 
I 
I 
PA
M
M
EL
 C
O
UR
T 
''
'41
 
ITD
2rn
LJ~
~ 
•
 
1 
O
ar
ca
re
 C
an
ta
r 
•
 
Tr
al
la
r S
to
r8
11a
 A
re
a 
~.
 
"
..
.-
;:] 
'1=
] 
~ 
.
 
21
nt
em
al
io
na
iS
tu
de
nl
Fu
m
l1
ur
eE
xc
ha
ng
e 
7 
Pi
cn
ic
 P
av
ili
on
 
~
 §
 .~
 l::
.I 
.
.
 
3 
N
ur
se
ry
 S
ch
oo
l 
a
 B
uk
al
ba
" C
ou
rt 
.
.
.
.
.
.
.
.
.
.
.
.
 
n
u
rs
e
ry
 
4 
St
ud
y 
H
al
l. 
Ra
e 
H
al
l. 
'
a
m
lM
l 
II 
Ar
ts
 a
nd
 C
ra
fts
 
.
.
.
.
.
.
.
.
.
.
.
.
 
([D
'sc
ho
ol 
St
or
a 
an
d 
La
un
dr
y 
10
 P
ar
ke
 
3 
5 
a
a
rd
an
 1
11
0"
 
Fi
gl
Jr
e 
13
. 
E
xi
st
in
g 
s
it
e 
pl
an
, 
Pa
m
m
el 
C
ou
rt
, 
I.
S.
U
. 
-
'
 
o
 
1.
0 
110 
in Pammel Court will not be prograrrmed in this thesis. However, the 
effect of their placement and subsequent relationships to each other and 
the new housing units should not be ignored in any future design pro-
posals. 
Since Pammel Court already functions as married student housing there 
already exists a full range of utility services to the site. As a result, 
the transition to serving the new housing units should be minimized con-
siderably. 
One possible disadvantage of the Pammel site is the relatively flat 
landform. Drainage is a potential planning problem which may require ex-
tensive site grading and disrupt existing utility lines. 
The most pleasant site characteristic is the varied and rich land-
scaping growing throughout the development. Mature trees abound on the 
land and there is an undisturbed timber area in the northwest corner of 
the site (Figure 14). Every attempt should be made to maintain and uti-
lize the existing plant materials for their aesthetic and energy con-
serving value. 
The Ames City Planning and Zoning Commission has published a volume 
entitled "Land Use Policy Plan" (1976a) in which the climate of Ames is 
described as follows: 
Ames lies in the central part of the State of Iowa. Since 
it is far removed from any sizable body of water, the climate 
tends to fluctuate quite widely. The temperatures are recorded 
in extremes of heat and cold, from almost 40°F below zero to 
110°F above. The mean annual temperature as recorded at the 
United States Weather Bureau Station in Ames is 48.0°F. The 
mean temperature for the summer is 71.6°F, while in winter, it is 
2l.4°F. In an average year, the frost free season is about 159 
days. During the winter months, a considerable number of days 
never reach a maximum temperature of 32°F above. For seven 
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months (April through October) there is generally little or no 
incidence of the temperature falling below the freezing point. 
The number of days with maximum temperatures over 90°F, and those 
with lows under O°F can vary considerably from year to year. An 
average of 120 days per year have clear skies. October 4th is 
the average date for the first killing frost, while April 30th 
brings frost free days. 
Precipitation varies greatly from one year to another, and 
from one season to another. Generally, there is more precipita-
tion in spring and summer than winter. lowland flooding occurs 
almost annually in Ames. The flood plain areas are sometimes 
inundated for weeks during a wet year. This;s due to the high 
water table in the land upon which the City lies. The annual 
precipitation recorded in Ames averages about 31 inches. Past 
data indicate that the Ames area can receive 1.5 inches of rain 
in an hour period an average of once every two years. Snowfall, 
which averages 21.6 inches, accounts for approximately one-tenth 
of the annual precipitation. The relative humidity in Ames is 
quite static throughout the year. The level is relatively high 
in that the monthly average never falls below 50 percent. 
Winds average just under ten miles per hour for each month 
although they have reached as high as 76 miles per hour. Due to 
its landlocked location, and its basically horizontal landscape, 
the Ames area is very vulnerable to tornadoes, which occur from 
April through September. 
With all of these extremes in climate, the native vegetation 
in Iowa has to withstand adverse conditions from the harsh colds 
of winters to the floods, and yet survive the scorching droughts. 
Man's settlement has reduced some of these extremes, yet the 
climate remains basically unchanged. 
Figure 15 displays a variety of climate data on a monthly basis. 
temperature mean, extreme, and frequency data are included in the upper 
portion of the chart, followed by information on relative humidity, wind 
speed and direction, solar angles and intensity, and precipitation. 
Views from the proposed site differ significantly in magnitude and 
desirability depending on the direction observed. Views to the south 
terminate abruptly at the elevated railroad tracks and become more local-
ized in nature. Views to the east overlook Stange Road and East Pammel 
Court beyond. The most desirable views are to the north and west which 
113 
Figure 15. Climate summary, Ames, Iowa 
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overlook the Squaw Creek valley and University golf course. The vistas 
are unbroken due to the sloping topography of the end. 
Pamme1 Court serves as the northern gateway, both physically and 
visually, to the Iowa State campus. Any new development will have a 
strong influence on the traveler's first impression of Iowa State by 
virtue of the location and elevation of Pamme1 Court. 
There are numbers of circulatory routes around and through the pro-
posed site. Vehicular traffic to and from campus travels along Stange 
Road to the east of the site. Cross-town traffic will utilize 13th Street 
which borders the northern edge of the development. There is a designated 
bicycle path which parallels Stange Road leading from campus to University 
Village and Schilletter Village. Pedestrian traffic from the north and 
east runs parallel to Stange Road. On-site bicycle and pedestrian traffic 
utilizes the pathways parallel to Stange Road but may utilize the Pamme1 
tunnel (Figure 13). 
Noise is a constant problem associated with Pamme1 Court. The most 
obvious and intense source of noise comes from the railroad tracks which . 
are used frequently. Also, traffic noise associated with the heavily used 
thoroughfares bordering the site is a potential problem, particularly at 
the intersection of Stange Road and 13th Street. Every attempt should be 
made to minimize the transmission of noise into the purposed housing 
units. When the new units cannot be sited away from the noise producing 
areas other forms of natural noise barriers, such as earth berms and land-
scaping, or man-made barriers, such as fences and especially designed 
apartment walls, should be employed. 
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Activity Data 
The following data sheets constitute both verbal and graphical repre-
sentation of the specific activities that comprise this architectural pro-
gram. The purpose of the data sheets is to define and identify both the 
qualitative characteristics of each activity, as outlined in Chapter Five, 
and the quantitative requirements of each activity. The determination of 
the quantitative requirements has been influenced by a number of sources. 
The sources include the exemplars analyzed in Chapter Three, H.U.D. Mini-
mum Property Standard recommendations, as presented in Appendix B, and 
ultimately, the space requirement necessary to facilitate the activities, 
equipment, and relationships unique to married student housing at West 
Pamme1 Court. 
The net/gross ratios were computed by averaging the net/gross ratios 
of the exemplars (Table 1) with the 80-85% net/gross ratio recommended by 
Macsai (1976). The handicapped units will not contain stairs and the nett 
gross ratio was therefore assumed to be 5% higher than the ratio for a 
typical unit • 
. To illustrate how the programmed units compare 't/ith apartment units 
in the United States, Macsai offers the averages shown in Table 6. The 
'\ 
table shows that th~ 843 gross square foot programmed for the new housing 
'~/ 
units in West Pamme1 Court is less than the low average for a two bedroom 
apa~!TILent in the United States but higher than the H.U.D. minimum and the 
'----- -----------~----....... ~. . . ,,~.---. 
exemplar average of 707 g.s.f. (Table 1). However, since the 843 g.s.f. 
accurately reflects the user's minimum requirements, the programmed square 
footage figure will be assumed correct and valid. 
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f ACTIVITY TITLE: Entry/Exit 18 N.S.F.l 
DESCRIPTION: 
• putting on and taking off outerwear 
• storage of coats, boots, umbrellas, etc. 
• greeting of visitors 
• controlling access to dwelling unit 
• transition from semi-private to private, interior to exterior space 
USERS: Tenants (student family or 4 single students) visitor 
FUNCTIONAL RELATIONSHIPS: directly accessible to food preparation 
and living room; indirectly accessible to bathroom, dining, bedrooms, and 
general storage 
SERVICES: 
110 V electrical service 
EQUIPMENT / FURNISHINGS: 
NO. DESCRIPTION / SIZE 
1 mailbox (exterior) 
1 address sign 
21_IX3 1-O" coat closet 
w/rod and shelf 
~--________________________ -J 
SPECIAL CONDITIONS: 
• exterior overhang at entrance 
• interior/exterior artificial 
light at entrance 
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I ACTIVITY TITLE: Li vi ng Room 160 N.S.F.} 
DESCRIPTION: 
• entertaining, reading, listening to music, television viewing, chil-
dren's play, conversation, and relaxing 
• space should accommodate a variety of life styles and furniture 
arrangements 
• 160 sq. ft. min according to H.U.D. standards (Appendix B) 
• 11 '-0" least dim. (Appendix B) 
• 7' -6" min c1 g. ht. (Appendix B) 
• 136 sq.ft. avg. in exemplars (Table 1) 
USERS: Tenants (student family or 4 single students) visitors 
FUNCTIONAL RELATIONSHIPS: directly accessible to entry/exit, private 
exterior space; overlapping with dining but contiguous to kitchen with 
visual access; indirectly accessible to bathroom, general storage, and 
bedrooms 
SERVICES: SPECIAL CONDITIONS: 
• 110 V electric service 
• 220 V air conditioner 
• television antenna 
• natural ventilation 
• direct sunlight 
• exterior view 
• wall opening for air conditioner 
~PT~1 ~~~r~-I-f: -!; I-I :; Ii; I 
~-~fF -~fF~' ; :Il~ :::. i 
-~ ~ r-~ - ~-. " i" I • t, I 
. . I I I . 
--,- -. 1-- , ~ •• I I I I I I i I 
• I : ; ,~, --T ,- -~ ! ~ 1 1 I ~ , 
-: -It ~ t -r--t -~ . : ,I ! ~ l' . ') ! 
h r t--- --:. t -. ~ ! it-,-' - ~. : f+-~ -~- - • ~. , • - t I i ::i: ~ttf~1 oJl :! .: I 
~r41f~1~i i ·~;-~i i~:: Ii' i -----_____________________________ -J 
EaUIPMENT / FURNISHINGS: 
NO. DESCRIPTION/ SIZE 
1 couch/3'0Ix6110" 
2 easy chairs/2 16Ix3 I O" 
1 television set/l '4IX2 18" 
2 tab1es/116Ix2 16" 
8 lineal feet of 12" shelves 
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[ACTIVITY TITLE: kitchen/Dining 120 
DESCRIPTION: kitchen-preparing, cooking, serving, and storage of food, 
trash disposal, utensil cleaning and storage 
• dining-formal and informal eating (primary); table games, paper work, 
studying, hobbies, and conversation (secondary) 
• visual access to children's play areas, interior and exterior is 
desirable 
• screening device between kitchen and dining is desirable 
• 120 sq. ft. min according to H.U.D. standards (Appendix B) 
• 7'-6" min clg. ht. (Appendix B) 
• 109 sq. ft. avg. in exemplars (Table l) 
• 5'-0" min between cabinets in kitchen for handicapped 
USERS: Tenants (student family or 4 single students), visitors 
Fl,JNCTIONAL RELATIONSHIPS: dining space overlapping with living room; 
kltchen contiguous to living room with visual access; direct access to 
entry/exit; circulatory proximity to bathroom, bedroom, and general 
storage 
SERVICES: 
• 110/220 V electrical service 
• gas hook-up 
• hot and cold water service with 
drainage 
• exhaust fan 
EQUIPMENT / FURNISHINGS: 
NO. DESCRIPTION / SIZE 
1 24" dbl. sink w/(2) 21" lin. 
counters 
1 range/24"x30" w/ (l) 24" 1 in. 
counter 
1 refrig./24"x36" w/(l) 15" lin. 
counter 
1 mixing counter 36" lin. counter 
38 sq.ft. of shelf area 
8 sq. ft. of drawer area 
1 dining table/21-6 I x4'-O" 
4 dining chairs/1'6"x1'-6" 
--------____________________ -J 
SPECIAL CONDITIONS: 
• natural ventilation 
• exterior view 
• removable partition between 
kitchen and dining 
• durable and hygenic work surface 
~ln~~ 11l::Ln'rl ! ; I !! 1 ~ :! : : ! 
f. . I :.--- I I LOOI .., 
~~ I~ ,~~-~~:-: ~ ??~-~1 ;::: : 
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J ACTIVITY TITLE: laundry Space 18 
DESCRIPTION: ·washing and drying clothes; storage of laundry suppl ies 
• should be acoustically isolated from bedrooms and study 
USERS: Tenants (student family or 4 single students) 
FUNCTIONAL RELATIONSHIPS: 
adjacent to food preparation 
SERVICES: 
• 110/220 V electrical service 
• hot and cold water service with 
drainage 
• outside dryer vent 
• gas hook-up 
SPECIAL CONDITIONS: 
r,sPA¢E II\NALYSlso:11 : III-! !1 ~ ~ ! I I I I -r i-t . -t-rt- r !--t , ! i. ! ! I .. ~-.... ~ 'i-t . r 4· .. .~. t· : ~. • EQUIPMENT / FURNISHINGS: NO. DESCRIPTION/ SIZE 
.. r : I' L._ - .-; ~- I .. i ;1;; 
• I', I 
t---t.----~-- ----- -··-1 - .• ~ , 
-, : r '--"i ,-, , . ' i! 't:', ll;. 'I 
- ...... I' .... ~ _ .. ~ .. : t ' • 
~ -. ~ t---- -, . I; I I 
. , , ~ . "1 jr', '[T-1'" I t I ~ ! I ! I t, I . 
..... ~r t ~-: . rr -~ : r 1 t I . : 
r,--. t· t+ --. 1\1 ~.,. '" L... It·.·';··· 
ttI • .+ ... --I·.,.,··· .. ·,vllt • ' I ; f I I ~ .. '''-,- "---1-+---1--' . t ~ -I ttl 9 ! I 
fi ~ : t ~ :'.-4 • ~ : I ! II· I ; i ~ .. 
[ ..• T· - +- - .. -. . . .... . ;J1.lftt+t1~; i : ~.~~ ; i·:: 1 I • I 
----------------------------~ 
1 washer/24"x30 11 
1 dryer/24 I1 x30 11 
12 lineal feet of 1211 shelving 
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rACTIVITY TITLE: 'Primary Bedroom 132 
DESCRIPTION: sleeping, resting, love making, dressing, grooming, 
clothes storage, conversation, convalescence, reading in bed, studying 
• requires acoustical separation from other spaces in unit, exterior 
noise, and adjacent housing units 
• 120 sq. ft. min. according to H.U.D. standards (Appendix B) 
• one uninterrupted wall space of at least 10 ft. (Appendix B) 
• 9'-4" min. dimension (Appendix B) 
• 2'-0"x5'-0" closet with rod and shelf min. (Appendix B) 
• 7'-6" min c1g. ft. (Appendix B) 
• 111 sq. ft. avg. in exemplars (Table 1) 
• 2'-0"x7'0" avg. closet in exemplars (Table 1) 
USERS: Tenants (married student family) 
FUNCTIONAL RELATIONSHIPS: 
directly accessible to bathroom; close circulation proximity to secondary 
bedroom; indirectly accessible to kitchen/dining, living room, and 
general storage 
SERVICES: 
• 110 V electrical service 
• telephone receptacle 
EQUIPMENT / FURNISHINGS: 
NO. DESCRIPTION / SIZE 
1 double bed/4'-6"x6'-lO" 
1 dresser/l'-6"x4'6" 
1 chair/l'-6"x1'-6" 
1 bed stand/l'-6"x2'-0" 
1 crib/2'-6"x3'-6" 
1 desk/2'-0"x3'-6" 
2'-0"x8'-0" closet wlrod and 
shelf 
-------------------------------
SPECIAL CONDITIONS: 
• natural ventilation 
• acoustical isolation 
• direct sunlight 
• exterior view 
~PACE I ANALYSIS: 'I ! 11- 1 : ~ ! I I ! 
: ,~ rt~-! f-r-r t- t-+ t I :; ;:, ill 
: i ~-,-" ~j. If, 1 , ,~ " . : 
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:, • L T .... _+ - ~.;, • : ! I . • ' . , . . .' I t rf rt-r . ' : ;,j ; . : ... , . , , '\' ~-l ~ili1"~,: ; ; ~-~~ ~ : -::"; ; ; 
121 
I ACTIVITY TITLE: Secondary Bedroom 121 N.S.F. 
DESCRIPTION: • sleeping, resting, dressing, grooming, clothes storage, 
conversation, play activities, convalescence, reading in bed 
• requires acoustical separation from other spaces in unit, exterior 
noise and adjacent housing units 
• may function as a study space, extra storage hobby room, or guest bed-
room for childless families (Appendix A) 
• 80 sq. ft. min. dimension (Appendix B) 
.71-6" min. c1g. ht. (Appendix B) 
• 21-0IX3 1-O" closet w/rod and shelf min (Appendix B) 
• 90 sq. ft. avg. in exemplars (Table 1) 
• 21-0IX71-0" avg. closet in examplars (Table 1) 
USERS: Tenants (married student family) visitors 
FUNCTIONAL RELATIONSHIPS: directly accessible to bathroom; close 
circulation proximity to primary bedroom; indirectly accessible to 
kitchen/dining, living room, and general storage 
SERVICES: 
110 V electrical service with tele-
phone receptacle 
EQUIPMENT / FURNISHINGS: 
NO. DESCRIPTION / SIZE 
1 double bed/4'-6Ix6'-10" 
1 dresser/l'-6Ix4'-4" 
1 chair/l'-6Ixl'-6" 
1 bed stand/l ' -6"x2' -0" 
21-0IX6 1-O" closet wlrod and 
shelf 
-----------------------------------~ 
SPECIAL CONDITIONS: 
• natural ventilation 
• acoustical isolation 
• direct sunlight 
• exterior view 
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ACTIVITY TITLE: ,Secondary Bedroom (Single Student) 132 NSF. 
DESCRIPTION: sl eeping, resting, dressing, grooming, clothes storage, 
conversation, studying, relaxing, convalescence, and reading in bed 
• requires acoustical separation from other spaces in unit, exterior 
noise, and adjacent housing units 
• 80 sq. ft. min. according to H.U.D. standards (Appendix B) 
• 8'-0" min. dim. (Appendix B) 
• 7'-6" min. c1g. ht. (Appendix B) 
USERS: Tenants (2 single students), visitors 
FUNCTIONAL RELATIONSHIPS: directly accessible to bathroom; in-
directly accessible to kitchen/dining, living room, and general storage 
SERVICES: 
• 110 V electrical service 
• telephone receptacle 
EQUIPMENT / FURNISHINGS: 
NO. DESCRIPTION / SIZE 
2 bunkable beds/3'3"x6'10" 
2 dressers/l'6"x3'6" 
2 desks/2'0"x3'6" 
2 desks chairs/l'6"x1'6" 
2'0"x8'0" closet w/rod and 
shelf 
14 lineal feet of adjustable 
shelves 
--____________________________ -J 
SPECIAL CONDITIONS: 
• natural ventilation 
• acoustical isolation 
• direct sunlight 
• exterior view 
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ACTIVITY TITLE: Bathroom 
Han lcapped 60 
Typical 40 
DESCRIPTION:· toileting, bathing, grooming, and personal care 
• handicapped require a clear space of 5 ft. in diameter, grab bars, 
insulated pipes, special fixture mounting heights, and 32" clear door 
opening 
• requires acoustical isolation between adjacent housing units 
• 71-0" min. clg. ht. according to H.U.D standards (Appendix B) 
• 35 sq. ft. avg. in exemplars (Table 1) 
• 198 typical, 22 handicapped units required 
USERS: Tenants (student family, 4 single students), visitors 
FUNCTIONAL RELATIONSHIPS: directly accessible to bedrooms; in-
directly accessible to kitchen/dining, living room, and study space 
SERVICES: SPECIAL CONDITIONS: 
• hot and cold water w/drainage 
• 110 V electrical service 
• nonslip easily maintained floor 
surface 
• air exhaust fan 
EaUIPMENT / FURNISHINGS: 
NO. DESCRIPTION/ SIZE 
1 bathtub w/shower/60Ix32Ix15" 
1 shower/3 1-O l x41-9" for handi-
capped units 
1 lavatory w/counter/21-0Ix3 1-O" 
1 water closet/22"x27" 
accessories: grab bar and soap 
dish in shower, shower curtain 
rod, toilet paper holder, 2 
towel bars, mirror, and wall 
mounted medicine cabinet 
• acoustical isolation 
• handicapped: 51 diameter 
maneuver space, mirror 38" from 
floor, 18" high water closet, 
grab bars 
I 
i I 
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I ACTIVITY TITLE: L lnen Storage 3 N.S.F.l 
DESCRIPTION: 
• storage of towels, blankets, sheets, etc . 
• 10 sq. ft. min. shelf area according to H.U.D. standards (Appendix B) 
USERS: Tenants (student family or 4 single students) 
FUNCTIONAL RELATIONSHIPS: 
adjacent to bathroom and bedrooms 
SERVICES: 
none 
EQUIPMENT / FURNISHINGS: 
NO. DESCRIPTION / SIZE 
12 lineal of 12" shelving w/min. of 
12" o. c. spacing 
SPECIAL CONDITIONS: 
none 
1 
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ACTIVITY TITLE: General Interior Storage 18 N.S.F. 
DESCRIPTION: • storage of items not used in daily 1 iving such as sui t-
cases~ off-season clothing, etc. 
• should be located in central holding space (example: basement storage 
bins) 
• 140 cu. ft. min. according to H.U.D. standards (Appendix B) 
• 10.5 sq. ft. avg. in exemplars (Table 1) 
USERS: Tenants (student family or 4 single students) 
FUNCTIONAL RELATIONSHIPS: 
indirect access from living room and bedrooms 
SERVICES: 
none 
EQUIPMENT / FURNISHINGS: 
NO. DESCRIPTION/ SIZE 
12 lineal feet of 1211 shelving 
------------------------------~ 
SPECIAL CONDITIONS: 
none 
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ACTIVITY TITLE: Mechanical Equipment 12 NSF. 
DESCRIPTION: 
• storage of furnace and hot water heater 
• should be acoustically isolated 
• 11 sq. ft. avg. in exemplars (Table 1) 
USERS: Maintenance staff for service 
FUNCTIONAL RELATIONSHIPS: 
centrally located within unit 
SERVICES: SPECIAL CONDITIONS: 
• hot and cold water w/drainage 
• 110 V electrical service 
• gas hook-up 
EQUIPMENT / FURNISHINGS: 
NO. DESCRIPTION / SIZE 
1 furnace/11-6"x21-6" 
1 water heater/l'-611 diameter 
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ACTIVITY TITLE: Private exterior space 128 N.S.F. 
DESCRIPTION:· exterior space which provides extension of interior space 
• gardening, sunbathing, sitting, relaxing, children's play, barbecuing, 
reading, drying laundry, and general outdoor enjoyment 
• southeast, south, or southwest orientation desirable 
• views to adjacent units screened; views into semi-public spaces 
desirable 
• provides social connection to rest of development . 
• visual link to kitchen so parents can supervise children's play 
• Cooper (1975) recommends 200 sq. ft. min. 
• 112 sq. ft. at University Village, I.S.U. 
USERS: Tenants (student family or 4 single students), visitors 
FUNCTIONAL RELATIONSHIPS: 
direct access to living room and exterior storage; visual link to semi-
public space 
SERVICES: SPECIAL CONDITIONS: 
• 110 V electrical service 
• hose bib 
EQUIPMENT / FURNISHINGS: 
NO. DESCRIPTION / SIZE 
4 lawn chairs/21-4"x2'-4" 
1 barbecue gril1/2'-0" diameter 
1 table/2'-O"x2'-O" 
. I 
t f -. • . 
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ACTIVITY TITLE: Exterior Storage 28 N.S.F. 
DESCRIPTION: 
• storage of bicycles, tires, lawn chairs, children's toys, barbecue 
items, etc . 
• should be lockable by tenant 
• 140 cu. ft. min. according to H.U.D. standards (Appendix B) 
USERS: Tenants (student family or 4 single students) 1 
FUNCTIONAL RELATIONSHIPS: 
contiguous to exterior private space 
SERVICES: 
none 
EQUIPMENT / FURNISHINGS: 
NO. DESCRIPTION/ SIZE 
none 
~----------------------------~ 
SPECIAL CONDITIONS: 
none 
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Table 5. Space summary 
Activity. titles 
Typical unit 
Entry/exit (excluding circulation space) 
Living room 
Kitchen/dining 
Laundry space 
Primary bedroom 
Secondary bedroom (2 single students) 
Bathroom 
Linen storage 
General interior storage 
Mechanical equipment storage 
Total net square feet 
Net/gross ratio (%) 
Total gross square feet 
Handicapped unit 
Bathroom 
Total net square feet 
Net/gross ratio (%) 
Total gross square feet 
Exterior 
Private exterior space 
Exterior storage 
Space 
analysiS 
N.S.F. 
6 
160 
120 
18 
132 
132 
40 
3 
18 
12 
641 
76 
843 
60 
661 
81 
816 
128 
28 
" , 
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Table 6. Average gross size for apartments in the United States (Macsai, 
1976) 
Unit 
, 
Efficiency (1 bath) 
l-bedroom (1 bath) 
2-bedroom (2 baths) 
3-bedroom (2 baths) 
Low 
450 
650 
950 
--
1,250 
.Ii 
\ 
\ 
Gross size 
Medium Luxury 
HUD 
minimum 
500 to 550 600+ 380 
700 to 800 900+ 580 
1100 to 1200 1250+ 750 
.-' -. __ .... _----_._--------_._--_. 
1350 to 1450 1600+ 900 
Building Cost 
Appendix C contains fourteen exemplars of building construction cost 
analysis of multifamily housing projects taken from Costs and Trends of 
Current Building Projects, Region A Edition/Mid-Year 1979. This publica-
tion is compiled and issued semi-annually by F. H. Dodge, ~1cGraw-Hill 
Information Systems Company. The data are collected randomly from archi-
tects in Region A which includes the states of North Dakota, South Dakota, 
Minnesota, Iowa, Wisconsin, Michigan, Indiana, and northern Illinois. 
All area and volume calculations presented in the exemplars follow 
procedures outlined in AlA document No. 0101, the Architectural Area and 
Volume of Buildings. The construction cost figures quoted in the ex-
emp1ars are exclusive of such items as professional fees, land costs, site 
development costs, special foundation costs, and movable furnishings and 
equipment. 
The fourteen exemplars were selected on the basis of their general 
Similarity in character and scope with the proposed housing project pre-
131 
sented in this thesis. Construction costs for elderly housing, high-rise 
housing, hotel and motel housing were subsequently deleted from the 
exemplars. 
The average building cost of the exemplars presented in Appendix C 
was $27.68 per square foot and $2.65 per cubic foot respectively. These 
building costs will be adjusted to 1981 assuming a 12% yearly inflation 
rate. Assuming the various other development costs taken from Brown 
(1979) are correct, the project cost estimate for 1981 would be as 
follows (Table 7). 
Table 7. Project cost estimate for 1981 
Item 
A. Construction 
[843 g.s.f. x $34.72 per sq. ft. x 198 units] 
+ [816 g.s.f. x $34.72 per sq.ft. x 22 units] = 
B. Movable furnishings - stove and refrigerator 
$375.00 x 12% inflation rate for 2 years 
(Brown, 1979) 
C. Architect's fee - 5% of A (Brown, 1979) 
D. Site development - 10% of A (Brown, 1979) 
E. A/E fee for site development - 9% of 0 (Brown, 
F. State permits/inspection (Brown, 1979) 
G. Plant services/telephone/misc. (Brown, 1979) 
H. Inspection (Brown, 1979) 
Subtotal 
1. Contingencies (10% of subtotal) 
Total 
1979) 
Cost 
$6,418,500.00 
103,500.00 
321,000.00 
642,000.00 
5,000.00 
5,000.00 
10,000.00 
50,000.00 \ 
$7,608,000.00 
760,800.00 
$8,368,800.00 
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Problem Statement 
The following statements serve as a link between the program, or 
problem analysis, and the design synthesis. The statements are conceptual 
in nature, designed to emphasize the unique aspects of housing married 
student families in West Pammel Court. The statements serve as a guide 
for generating design concepts and provide the principal criteria for 
evaluating the design solution. 
• The multi-family structures should incorporate as many character-
istics of single-family, detached housing as possible. The design 
should express various levels of social interaction, provide maximum 
freedom of choice, extend personal space from interior to exterior, 
and establish zones of influence on all exterior space. 
• The community should be capable of functioning with a minimal amount 
of support from the university to provide a "real world" living ex-
perience to the tenants. 
• Every attempt should be made to conserve existing landscaping for its 
aesthetic and energy conserving value. 
• Energy conservation, particularly passive applications, should be 
incorporated into all aspects of the design such as natural ventila-
tion, building orientation, form, envelope, and plant materials. 
• Due to the frequent turnover rate of the units and the varied tenant 
composition the housing units should maintain a consistent overall 
size but at the same time be flexible in form and capable of adapting 
and adjusting to a variety of student life styles. The units must 
accommodate any of the following compositions: one-student or two-
student, childless or with children, student family or 4 single 
students. 
• The community, through the physical manipulation of materials and 
space, should reinforce the "zone concept" by providing smaller 
identifiable clusters of living units similar in size to the existing 
zones. 
• The community should relate, both physically and visually, with the 
Squaw Creek flood plain and greenbelt to provide a recreational link 
between the development and the Ames parks system. 
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• The community should honor the scale of adjoining married student 
housing and provide a sense of continuity and compatibility. 
• Maintenance should be minimized for both the tenant and housing staff 
through durable material selection and prudent construction applica-
tion. 
• The regional influences of existing married student housing with 
regard to style, form, scale, and material should be considered and 
respected. 
• West Pammel Court, by virtue of its location as the northern entrance 
to campus, will strongly influence the travelers first impression of 
Iowa State University. Therefore, the development should express an 
open and inviting character. 
Program Analysis 
The program analysis forms the transition from verbal to graphic 
communication of the program requirements. The purpose of the program 
analysis is to restate the various elements and requirements contained 
within the program and problem statement graphically so that the designer 
may increase his understanding of the problem. Thus, the program analysis 
functions as a graphical synopsis of the program elements. 
The following program analysis contains a space/activity summary, a 
site/space comparison, site analysis and complex and unit diagrams of 
functional relationships (DFR's). The space/activity summary (Figure 16) 
is a graphical representation of the area required for the programmed 
activities. The areas are blocked out to present a relative size compari-
son of each space. The combined space requirements for the entire 220 
units are then placed on the site to graphically portray the relationship 
of building area required to the buildable area of the site (Figure 17). 
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The site analysis is a graphical representation of specific site 
relationships such as: climate, vehicular and pedestrian circulation, 
landform, site biology, noise, and visual relationships (Figure 18). 
The diagram of functional relationships (OFR) is an abstract diagram 
that represents the relationships of the activity spaces to each other. 
The diagram relates functions by proximity and circulation. Activities 
which must have circulatory proximity to other activities are shown by 
relative placement on the diagram. Graphic symbols are used to dis-
tinguish certain relationships or requirements such as: exterior view, 
acoustical isolation, pedestrian and vehicular circulation, and special 
mechanical requirements. Both a complex (Figure 19) and a unit (Figure 
20) DFR are presented in the following analysis. 
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Figure 19. Complex diagram of functional relationships 
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Figure 20. Unit diagram of functional relationships 
140 
CHAPTER SEVEN. 
AN 
ARCHITECTURAL 
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CHAPTER EIGHT. 
CONCLUSIONS 
149 
The design synthesis presented in Chapter Seven represents one 
graphical solution based on the student housing requirements established 
in this thesis. For the purpose of supplementary explanation and evalua-
tion, the problem statements will now be restated along with an explanation 
of the design concepts which were generated from criteria established by 
each statement. 
The multi-family structures should incorporate as many character-
istics of single-family, detached housing as possible. The 
design should express various levels of social interaction, 
provide maximum freedom of choice, extend personal space from 
interior to exterior, and establish zones of influence on all 
exterior space. 
The townhouse type units incorporate a number of single family, 
detached dwelling characteristics. The units a~e bo~nd on-eath side 
by othef units but not over or under anoth~runit. Each dwelling has 
~ private gfound floo~ entrance. Each apartment is only two ·~tories·· 
high.· Each has screened, private exterior space to insure visual privacy. 
All the units have heavily insulated sound attenuating wall assemblies 
to insure acoustical privacy. Exterior space has been carefully artic-
ulated to insure ownership and encourage identification by extending 
personal space form interior to exterior through the use of balconies, 
walls, walks, and well-defined front and rear yards. The effect of 
"ambiguous space" has been minimized through the strong territorial 
definition established by the configuration of open space on the site. 
The community should be capable of functioning with a minimal 
amount of support from the university to provide a "real world" 
living experience to the tenants. 
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The self-sufficient nature of married student housing, the physical 
resemblance to housing characteristics found in the private sector, the 
physical and visual separation of the community from the campus, and the 
governmental body currently operating in Pammel Court all provide a 
"real world ll living experience to the tenants . 
. Every attempt should be made to preserve existing landscaping 
for its aesthetic and energy conserving value. 
The existing trees'on the site have been preserved whenever possible. 
The heavily wooded portion located on the western edge of the site has 
been left intact to serve as a park and transitional nature area to the 
Squaw Creek greenbelt. In addition, site drainage consists of a series 
of underground catch basins, spaced 100 feet apart, tied into underground 
conduits which run east and west parallel to the units. This system is 
then connected to manholes located along the perimeter road which finally 
discharges the storm water north of the site into Squaw Creek. The 
benefits of this system are that it is much more effective and reliable 
than above ground gravity flow and, at the same time, requires far less 
site grading and disruption to the existing landform. 
Energy conservation, particularly passive applications, should 
be incorporated into all aspects of the design such as natural 
ventilation, building orientation, form, envelope, and plant 
materials. 
One of the principal reasons for selecting a townhouse type living 
unit was the energy conserving features characteristic to that type of 
structure. The individual units have been oriented with the depth of 
the unit running north/south. This enables the longer east and west 
151 
walls to be joined and shared by the adjacent unit thereby minimizing 
the east and west wall exposure. In addition, the two story unit contains 
less roof area than a one story unit. The structures have also been 
placed four feet below grade to once again minimize exposure. 
Other energy conserving features include; heavily insulated wall 
and roof assemblies, overhangs on the south elevation to control sun 
radiation, direct gain winter heating through large sliding glass doors 
on the south end of the units, additional winter heating contributed 
by the trombe wall assembly on the lower level, preservation of the 
existing trees to control radiation and wind, and a udouble aspect U 
floor plan with openings located on both the south and north walls to 
provide natural ventilation. 
Due to the frequent turnover rate of the units and the varied 
tenant compOSition the housing units should maintain a con-
sistent overall size but at the same time be flexible in form 
and capable of adapting and adjusting to a variety of student 
life styles. The units must accGmmodate any of the following 
compositions: one-student or two-student, childless or with 
children, student family or four single students. 
All the units designed in West Pammel Court contain two bedrooms 
similar in size. This enables any of the required combinations of tenant 
composition to be adequately housed in the apartment units. The kitchen/ 
dining/living spaces have been intentionally designed to flow into one 
another without physical separ~tion. This fea~ure increases ones per-
ception of the overall size of the spaces and also provides increased 
fl exi bil ity. 
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. The community, through the physical manipulation of materials 
and space, should'reinforce the "zone concept II by providing 
smaller identifiable clusters of living units similar in size 
to the existing zones . 
. ~~est Pa!l1l1el Court contains two zones which are made up of approxi-
mately 110 units each. The zones are clearly identified by their boundaries. 
Each zone is bound by the ring road on three sides and separated from 
each other by the north/south pedestrian path which runs down the center 
of the site. 
The community should relate, both physically and visually, with 
Squaw Creek flood plain and greenbelt to provide a recreational 
link between the development and the Ames parks system. 
A visual relationship to the greenbelt is possible only on the 
northern fringe of the site. However, a physical relationship to the 
greenbelt is provided by the pedestrian way which runs east/west through 
the site. The pathway then meanders through the heavily wooded western 
portion of the site, which serves as a park and nature area, and finally 
runs under 13th Street and into the Squaw Creek Greenbelt . 
. The community should honor the scale of adjoining married student 
housing and provide a sense of continuity and compatibility. 
The two story structures placed one-half of a story below grade 
form a harmonious and compatible human scale with the inhabitants and 
the existing married student housing communities. 
Maintenance should be minimized for both the tenant and housing 
staff through durable material selection and prudent construc-
tion application. 
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Although material and construction ,criteria,fall beyond the scope 
of this thesis their importance cannot be over-emphasized. Rental units, 
by their very nature, demand durable materials and quality craftmanship. 
The past history of married student housing at Iowa State University has 
shown that continued maintenance costs far outweigh the initial cost 
benefits of less qualified materials and methods of construction . 
. The regional influences of existing married student housing with 
regard to style, form, scale, and material should be considered 
and respected. 
West Pammel Court does not represent a radical departure of housing 
married students. Rather, West Pammel Court represents future married 
student housing influenced partially on past and present housing char-
acteristics. The visual objective has been to assemble meaningful forms 
from a pleasurable mix of color, texture, proportion, rhythm, and pattern . 
. West Pammel Court, by virtue of its location as the northern 
entrance to campus, will strongly influence the travelers first 
impression of Iowa State University. Therefore, the development 
should express an open and inviting character. 
The units at West Pammel Court have been arranged in a linear 
east/west direction. Such an arrangement offers unbroken vistas for 
the residents and by-passing motorists. Therefore, the motorist gets 
a,real feel of the composition of the housing development and the activ-
ities which 'take place within the development through varied visua~1 
penetrations into the community. 
Finally, the graduate committee has expressed a legitimate com-
plaint concerning the possibility of first time visitors and residents 
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becoming confused as to which side of the units, north or south, represent 
the formal entrance. This problem has been alleviated two ways. First, 
non-oriented visitors and residents will logically look for an address 
number upon arrival to the site. Therefore, large, well lit address 
numbers have been graphically placed on the north exterior dividing wall 
directly next to the entrance. Second, the concrete slab walk leading 
from the exterior balcony to the main walkway has been replaced with 
IIgrass pavers II which allow grass to grow through the penetrations but, 
at the same time, provide a durable traffic surface. These grass pavers 
offer a more subtle transition, physically and visually, from semi-private 
to private space and therefore provide a less obvious means of entrance 
to the units. 
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APPENDIX A. 
MARRIED STUDENT. 
HOUSING QUESTIONNAIRE 
AND 
QUESTIONNAIRE RESULTS 
'OWASTATE 
UNIVERSITY 
Dear Friends: 
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Department of Architecture 
Ames. Iowa 50010 
Telephone 515-294-4717 
I am an architectural graduate student currently involved in 
preparing my masters thesis on the redevelopment of West Pammel 
Court. During the course of my research I have obtained a great 
deal of input from university administrators concerning what they 
feel is the direction married student housing should take. Conse-
quently, I would like you, the user, to share your ideas, views, 
and desires on the subject of married student housing. 
Enclosed is a questionnaire that I hope you will take a few 
minutes to fill out and return to me in the enclosed self-addressed 
envelope. You have been chosen on a random basis and complete 
anonymity can be assured. 
Your input can have a profound effect on ISU's decision making 
process since the proposed decommissioning and redevelopment of 
Pammel Court will, in the near future, become reality. Therefore, 
a large response will help maintain a stable sample from which to 
work. 
Please return the questionnaire by February 2, and if you have 
any questions do not hesitate to give me a call. 
Thank you very much for your cooperation and help. 
4 ___ "_1 .. 
j. W. -aenneman 
294-8332 (Office) 
292-2558 (Home) 
161 
MARRIED STUDENT HOUSING QUESTIONNAIRE 
Please return by February 2 in the enclosed envelope. Thank you. 
1. Where do you currently live? (check one) 
Pammel Court 
--- Hawthorn Court 
---
___ University Village 
___ Schilletter Village 
2. What type of apartment do you live in? (check one) 
Two-bedroom 
--- Two-bedroom townhouse (U.V.) 
--- One-bedroom 
---
3. What is: husband's age 
---
wife's age 
children's age ___ _ 
4. What is the total number of people living in your household? 
5. How long have you lived in married student housing? 
Years . Months 
--- ---
6. How long do you expect to live in married student housing? 
Years Months 
--- ---
7. Please check appropriate classification of students in your household 
Husband Wife 
Freshman Freshman 
Sophomore Sophomore 
Junior Junior 
Senior Senior 
Graudate student Graduate student 
Not a student Not a student 
8. In your opinion should new units be designed to conserve energy even if it 
means that rent will be slightly higher? (Assume you will be benefitted by 
a lower heat bill) 
___ Yes No 
---
9. In your opinion new housing units built on campus should be: 
___ ground level apartments 
---
two story apartments (townhouses) 
___ three story walk-ups 
low rise (four to six stories) 
---high rise (seven stories plus) 
___ other (specify) 
10. How many vehicles does your family own? 
11. Do you feel visitor parking is: 
insufficient 
---
sufficient 
---
more than sufficient 
---
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12. From your point of view, what are the advantages and disadvantages of living 
in married student housing? 
advantages: 
disadvantages: 
13. What improvements, if any, would you like to see in married student housing? 
14. If you live in a two-bedroom apartment and have no children. please state 
why you selected a two-bedroom unit. 
15. What sociaL aspects do you like best about married student housing and why? 
Which do you dislike the most and why? ____________________________________ _ 
16. In your overall opinion how would you describe your stay in married student 
housing: 
_____ extremely pleasant 
____ very pleasant 
___ pleasant 
o.k. or indifferent 
-----
____ unpleasant 
----
extremely unpleasant 
17. In terms of your present apartment, how well do the room sizes satisfy your 
living requirements: 
Living room 
Kitchen-Dining 
Bathroom 
Bedrooms 
Storage Space 
Closet Space 
Too Small Adequate Too Large 
18. If you_found any space inadequate, what specifically would you change to 
meet your requirements? (ex. kitchen-more counter space) 
19. Following is a list of amenites found in many married student housing 
complexes. Please evaluate and rate them according to your needs. Use 
the numbers in the scale listed on the following page. 
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Scale 
Characteristics Number 
very important ---------------------------------------------------
important --------------------------------------------------------
important but not essential --------------------------------------
unimportant ------------------------------------------------------
very unimportant -------------------------------------------------
(rating) 
5 
4 
3 
2 
I 
Amenities Rating (use numbers in scale) 
laundromat ------------------------------------
nursery school -------------------------------- ____ __ 
day care center ------------------------------- ____ __ 
small grocery store --------------------------- ____ __ 
recreation hall ------------------------------- ____ __ 
study hall ------------------------------------ __ _ 
arts and crafts bldg. ------------------------- ____ __ 
general meeting space ------------------------- ____ __ 
garden plots ---------------------------------- ____ __ 
picnic area ----------------------------------- ____ __ 
children's outdoor play area ------------------ ____ __ 
adult's outdoor recreation area --------------- ~ __ __ 
outside storage ------------------------------- ____ __ 
clothes line ---------------------------------- ____ __ 
private outdoor space ------------------------- ____ __ 
study area in unit ---------------------------- ____ __ 
provisions to install: washer ---------------- ____ __ 
dryer ----------------- ____ __ 
other (specify) ------- ______________ __ 
Check the degree to which married student housing fulfills the following characteristics: 
crowded 
isolated 
quiet 
noisy 
private 
open 
inviting 
oppressive 
active 
dull 
Not" at all 
Please make any additional comments: 
Somewhat 
---------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------
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Question 1. Where do you currently live? 
Response 
. 
1. Pammel Court 
2. Hawthorn Court 
3. University Village 
4. Schilletter Village 
Number 
27 
10 
29 
5 
Question 2. What type of apartrr.ent do you live in? 
TWo-bedroom 
Two-bedroom townhouse (U.V.) 
One-bedroom 
Question 3. What is: 
Husband's Age 
19yrs 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
40 
- 1 
- 3 
- 6 
- 10 
- 11 
- 7 
- 13 
- 2 
- 4 
- 2 
- 1 
- 2 
- 3 
- 1 
Wife's ABe 
19yrs - 3 
20 - 6 
21 - 15 
22 - 3 
23 - 14 
24 - 11 
25 - 7 
26 - 2 
Zl -1 
28 - 2 
29 - 3 
30 - 1 
31 - 1 
33 - 1 
34 - 1 
Response 
44 - 62% 
17 - 24% 
10 - 14% 
Children's Age 
1 month - 1 
2 - 1 
4 - 1 
5 - 2 
9 - 1 
10 - 1 
18 - 2 
20 - 1 
24 - 2 
30 - 1 
36 - 3 
48 - 4 
72 - 3 
Question 4. What is the total number of people living in your 
household? 
Number of People 
2 
3 
4 
Number of Households 
55 - 79% 
13 - 19% 
2 - 2% 
Question 5. How long have you lived in married student housing? 
2 months - 3 13 months - 1 30 Jlonths - 3 
3 - 1 14 
- 2 32 - 5 
5 - 7 17 
- 7 34 - 1 
6 - 7 18 
- 3 36 - 1 
7 - 4 19 - 2 38 - 1 
8 - 2 20 
- 3 40 - 1 
9 - 1 21 - 3· 42 - 2 
11 - 2 22 
- 1 45 - 1 
12 - 3 24 
- 2 
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Question 6. How long do you expect to live in married student housing? 
3 months - 1 24 months - 12 36 months - 1 
4 It " - 1 26 tt n 1 40 
., II 
- 15 6 " II 3 27 II " 1 42 " " 1 -7 " II 3 30 II " 3 43 " " 2 -9 " " - 1 32 " " 2 48 II " 8 12 " II - 10 33 " " 1 49 " II 1 -18 II 1\ 
- 1 34 II " 1 60 1I " 1 -21 " II - 1 
Question 7. PleD.se check appropriate classification of stUdents in 
your household. 
Classification Y;en Women 
Freshman O-O%. 2-3% 
So phmore 3-4% 1-1% 
Junior 10-15% 8-11% 
Senior 18-26% 7-10% 
Graduate 29-43% 8-11% 
Not a Student 8-12% 45-63% 
Question 8. In your opinion should ne,,, uni ts be designed to conserve 
energy even if it means that rent will be sli~ltly hi~~er? 
(Assur.:e you 'iill be benefitted by a 10l'ler heat bill) 
Resnonse 
Yes ---- 66 or 93% 
No ----- 5 or 7% 
~est1on 9. In Jour opinion new housinc u:r:i ts bull t on campus should be: 
Catesories 
Ground level apartments 
l1vo-story to'\":nhouses 
Three-stor·r 'ialhllps 
Low Rise (four to nix stories) 
High Rise (seven stories plus) 
Fourplex 
~'?s"':)onse 
20 or 
30 or 
11 or 
9 or 
4 or 
1 or 
27% 40% 
15% 
12% 
5% 
1% 
~estion 10. How many vehicles does your family own? 
Response 
None --- 1 or 1fo 
One 56 or 79~ 
Two ---- 14 or 20% 
166 
~estion 11. Do you feel visitor parking is: 
CateEjories 
Insufficient 
Sufficient 
More than sufficient-
Response 
3B or 54% 
31 or 44% 
1 or 2% 
Quest10n 12. From your point of view, what are the advantages and 
disadvantages of living in married student housing? 
Advantages Disadvantages 
Response - Number 
Low rent---65 
Close to campus---56 
Homogenous---B 
Prompt maintenence---B 
Low Utilities---4 
Privacy---2 
Quiet---2 
Security/safety---2 
Commradship---l 
Comfortable---l 
Soundproof---l 
Parking oase---l 
Laundry c10se---1 
Garden plots---l 
Healthy---l 
Popular---l 
Private entry---l 
Bike path---l 
Good Looking---l 
Friendly---l 
Response - Number 
Poor insulation---20 
Noisy---16 
Too sma1l---9 
Lack of privacy---8 
Poor construction---7 
Crowded---3 
No Garage---2 
Waiting List---2 
Lack of recreational 
faci1ities---2 
Pests---2 
Unattractive---2 
Inadequate parking---l . 
Too far from campus---l 
Lack of storage---l 
Unfurnished---l 
Unfriend1y---l 
Train noise---l 
Layout---l 
Lighting---1 
~estion 13. vlhat improvements i·rould you 1i1~e to see, if any, in 
married student housing? 
Response - Number 
Better insulation--27 
Soundproofing--9 
Better Construction--5 
~·~ore Space--4 
Energy saving units--4 
More privacy--3 
l,:ore storage--2 
~10re parking--2 
ResTIonse - Number 
Provide basements--2 
Provide garages--2 
Provide 3-bedroom apts.--l 
Bigger kitchens--l 
;·:ore Ligh t--l 
Tennis Courts--l 
Segregate kids--l 
Furni~h apartments--l 
Question 14. If you live in a two-bedroom unit and have no children, 
please state why you selected a two-bedroom unit. 
Response Number 
Used second bedroom for study--------------- 22 
Used second bedroom for storage ------------ 16 
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question 14 con't 
Response Number 
Only type unit available------------------- 8 
Used second bedroom for guest room-~------- 7 
Used second bedroom for hobbies, crafts---- 6 
:~eeded the space--------------------------- 2 
To get away from spouse-------------------- 1 
Uni t type vras same price (U. V. )------------ 1 
Question 15. "fnat so~ial aspects do you like most about married student 
housing and why? 
Response Number 
Homogeneous-------------------------- 11 
Variety of soclal activltles--------- 5 
Friends. live nearby------------------ 4 
People from different cultures------- 3 
Provides interaction----------------- 1 
'"lhich do you dislike most and why? 
Response Nu~ber 
Lack of interaction------------------ 6 
Too qomogeneous---------------------- 3 
Too Isolated------------------------- 3 
Cro~ded------------------------------ 2 
Lack of privacy---------------------- 1 
Impersonal people-------------------- 1 
Question 16. In you overall opionion how would you describe your stay 
in married student housing? 
Category Response 
Extreffiely Pleasant--------------l or 1% 
Very Pleasant------------------16 or 22~ 
PI t 36 ~ld easan ----------------------- or:J ,a 
OK or indifferent--------------14 or 20(0 
Unpleasant----------------------4 or 6% 
Extre~ely Unpleasant------------O or 0% 
':hlest.ion 17. In terUis of your present apart!:lent hO"1 well 
sizes satisfy your livine; requir5:~nts : 
Too S~all Adeguate 
Living Roorn------------ 22 or 31% 49 or 69% 
Kitchen-Dining--------- 51 or 72% 19 or 27% 
Bathroom--------------- 15 or 21~ 57 or 79% 
Bedrooms--------------- 18 or 25% 53 or 75% 
Storage Space---------- 34 or 48% 37 or 52% 
eloeet Space----------- 31 or 44~~ 39 or 56;b 
do the room 
Too Larse 
O-Oit 
l-l/~ 
O-Oc~ I 
o 0'" 
- io 
0-0% 
O-Oj~ 
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Question 18. If you found any space inadequate, what specifically 
would you change to meet your requirements (ex. kitchen 
and more counter space) 
Responses Number 
I-1ore ki tchen counter space-------------- 42 
r:.ore closet space----------------------- 14 
I·:ore storage space---------------------- 12 
i,rore kitchen space---------------------- 1 
gore bathroom space--------------------- 5 
:,:ore kitchen cabinets------------------- 4 
IJeed dining space in kitchen------------ 4 
Separate dining/living space------------ 3 
r.!ore bedroom space---------------------- 3 
Better lighting~------------------------ 2 
More study space------------------------ 1 
Too small overall----------------------- 1 
Question 19. Following is a list of amenities found in many married 
student housing cocplexes. Please evaluate and rate 
them according to your needs. Use the numbers in the 
scale listed. 
Characteristics 
Very important 
Important 
Important but not essential 
Unimportant 
Very uni~portant 
Amenities 
Number 
5 
4 
3 
2 
1 
Rating response (averaGe) 
Laundromat------------------------------ 4.51 
Study area in unit---------------------- 3.91 
Outside storage------------------------- 3.81 
Private outdoor space------------------- 3.15 
Children's outdoor play space----------- 3.12 
Provision for 't-Iasher-------------------- 3.11 
Clothes line---------------------------- 3.62 
Garden plots---------------------------- 3.41 
Provision for dryer--------------------- 3.46 
Adult outdoor recreation---------------- 3.44 
S~al~ grocery store--------------------- 3.08 
Day care center------------------------- 3.06 
General meeting area-------------------- 2.90 
Recreation Hall------------------------- 2.19 
Study Hall------------------------------ 2.63 
Arts and crafts------------------~------ 2.38 
Nursery School-------------------------- 2.04 
Question 20. 
Category 
crol'lded 
isolated 
qUiet 
noisy 
private 
open 
inviting 
oppressive 
active 
dull 
169 
Check the degree to which married student housing 
fulfills the following characteristics. 
Nat At All 
22 or 31% 
43 or 61% 
13 or 18% 
25 or 34% 
11 or 15% 
17 or 27% 
20 or 30% 
35 or 51% 
19 or 28% 
25 or 38% 
Response 
37 or 53%· 
23 or 33% 
46 or 65% 
37 or 51% 
53 or 74% 
44 or 69% 
42 or 64% 
26 or 38% 
39 or 58% 
32 or 48% 
Very 
11 or l6~ 
4 or 6% 
12 or 17% 
11 or 15% 
8 or 11% 
3 or 4% 
4 or 6% 
8 or 12% 
9 or 14% 
9 or 14% 
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APPENDIX . B. 
H.U.D. MINIMUM 
PROPERTY STANDARDS 
FOR 
MULTIFAMILY HOUSING, 
CHAPTER FOUR 
GENERAL 
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CHAPTER 4 
BUILDING DESIGN 
Building design shall provide for a safe, secure, healthful, 
and attractive living facility and environment suited to the 
social, economic, and recreational needs of resident families 
and individuals. It shall provide for ease of circulation 
and housekeeping; visual and auditory privacy; appropriate 
light and ventilation; fire and accident protection; economy 
in maintenance and use of space; accessory services, and sani-
tation facilities. 
SPACE PLANNING 
NON-RESIDENTIAL SPACES 
Community Social Rooms 
Where community social and recreational rooms are provided, 
they shall be designed in accordance with the needs of the 
occupants and shall have adjacent toilet facilities for men 
and women which are accessible to the handicapped. An 
adjacent storage area shall be provided. 
Management and Maintenance Space 
Space shall be provided commensurate with the number of 
living units served. Also, space shall be provided for 
necessary staff where social services are provided. 
Central Laundries 
Central laundry facilities containing space for automatic 
washers, dryers and sorting tables shall be located near the 
elevators or other pedestrian traffic center for the con-
venience and safety of the users. The space within the· 
laundries shall be visible from an adjacent public area. 
Project Storage 
Space for storage of maintenance supplies and equipment such 
as paint, hand tools, lawn mowers, snow blowers, etc. shall 
be provided in accordance with the needs of the project. 
Facilities for Trash and Garbage Disposal 
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a. Provide for the temporary sanitary storage of trash and 
garbage and for its subsequent disposal or removal •. 
b. When trash chutes are installed, provide at least one 
hopper in a separate room on each floor in buildings more 
than) stories in height. 
c. Design and construction of incinerators and trash chutes 
shall be of appropriate size and type and in accordance 
with NFPA Standard No. 82, Incinerators and Rubbish 
Handling. Each trash chute hopper shall be located in .a 
room of not less than 20 sq. ft. 
d. Incinerators shall be designed and equipped to control 
stack emission to levels below maximum prescribed limits 
of governing air pollution regulations. 
LIVING, DINING, BEDROOMS, OTHER HABITABLE ROOMS 
Living Area 
a. Each dwelling unit shall contain space that is conducive 
to general family living and group activities such as 
entertaining, reading, writing, listening to mUSiC, 
watching television, relaxing and frequently children's 
play. 
b. Space shall be provided in the living area to accommodate 
the following furniture or its equivalent with comfortable 
use and circulation space: 
1 - couch, 3'-0" x 6'-10" 
2 - easy chairs, 2'-6" x 3'-0" 
(1 - for efficiency apt.) 
() - for 4 or more bedroom unitS) 
1 - desk, 1'-8" x 3'-6" 
1 - desk chair, 1'-6" x 1'-6" 
1 - teleVision set, 1'-4" x 2'-8" 
1 - table, 1'-6" x 2'-6" 
Dining Area 
a. Each dwelling unit shall contain space for dining. This 
area may be combined with the living room or kitchen, or 
it may be a separate room. 
b. Space for accommodating the following size table and 
chairs with proper circulation space in the dining area 
shall be provided for the intended number of occupants 
as shown: 
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(Efficiency or '1 bedroom) 2 persons, 2'-6" x 2'-6" (2 bedrooms) 4 persons, 2'-6" x 3'-2" (3 bedrooms) 6 persons, 3'_4" x 4'_0" or 4'-0" round (4 or more bedrooms) 8 persons, 3'-4" x 6'-0" or 
Bedrooms 
4-0" x 4'-0" 
Dining chairs, 1'-6" x 1'-6" 
a. Each dwelling unit shall have space(s) allocated to 
sleeping, dressing and personal care. 
b. Each bedroom shall accommodate at least the following 
furniture or its equivalent with comfortable use and 
circulation space: 
(1) Primary Bedroom: (required in each non-elderly . 
living unit except efficiency) 
2 - twin beds, 3'-3" x 6'-10" 
1 - dresser, 1'-6" x 4'-4" 
1 - chair, 1'-6" x -6" 
1 - crib, 2'-6" x 4'_6" (may be located in another 
room in addition to the required furnishings) 
(2) Double Occupancy Bedroom 
1 - double bed, 4'-6" x 6'-10" 
1 - dresser, 1'-6" x 3'-6" 
1 - chair, 1'-6" x 1'-6" 
(3) Single Occupancy Bedroom: (not permitted in public 
housing) 
1 - twin bed, 3'-3" x 6'-10" 
1 - dresser, 1'-6" x 3'-6" 
1 - chair, 1'-6" x 1'-6" 
Other Habitable Room. (IHR) 
An OHR may be provided for use as a den, family room, etc. 
Where provided, the room shall accommodate the required . 
furniture for a single occupancy bedroom. 
Combined Spaces 
a. Where required habitable rooms are combined into multi-
use spaces for compatible functions, the furniture 
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requirements and circulation space shall be applied to 
the multi-use space. 
b. Where the living-dining-and kitchen areas are combined, 
provision shall be made to screen the food preparation 
area from the living area. 
c. For efficiency apartments, the combined living-dining 
sleeping space shall accommodate the living space require-
ments in 401-3.1, dining space in 401-3.2, and sleeping 
space requirements in 401-3.3b(3). 
Optional Minimum Room Sizes Based on Sq. Ft. Area 
Table 4-1.1 may be used in lieu of furnishabi1ity requirements 
in 401-3.1 through 401-3.5. When the table is used for any 
room, it shall be used throughout the project for all rooms of 
living units. 
Table 4-1.1 
MINIMUM ROOM SIZES 
A. Minimum Room Sizes for Separate Rooms 
Minimum Area (Sq Ft) (7) Least 
Name of Space(l) LU with LU with LU with LU with LU with Dimen-
O-BR I-BR 2-BR 3-BR 4-BRsion 
LR NA 160 160 170 180 11'-0" 
DR NA 100 100 110 120 8'_4" 
BR (primary) (2) NA 120 120 120 120 . 9' -4" 
BR (secondary) NA NA 80 80 80 . 8'-0" 
Total area, BR's NA 120 200 280 380 ._----
OHR NA 80 80 80 80 8'-0" 
B. Minimum Room Sizes for Combined Spaces 
Combined Space 
(1) (4) 
LR-DA 
LR-DA-SL 
LR-DA-K (5) 
LR-SL 
K-DA (6) 
NOTES 
Minimum Area (Sq Ft) (7) Least 
Lu with Lu with Lu with Lu with Lu with Dimen-
O-Br 1-BR 2-BR 3-BR 4-BR sion() 
NA 210 210 230 250 . 
250 NA NA NA NA 
NA 270 270 300 330 
210 NA NA NA NA 
100 120 120 140 160 
(1) Abbreviations: 
LU = Living Unit 
LR = Living Room 
DR = Dining Room 
DA = Dining Room 
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O-Bli = LU with no separate Bedroom 
K = Kitchen 
NA = Not Applicable 
BR = Bedroom 
OHR = Other Habitable 
Room 
SL = Sleeping Area 
(2) Primary Bedrooms shall have at least one uninterrupted 
wall space of at least 10 ft. 
() The minimum dimensions of a combined room shall be the 
sum of the dimensions of the individual single rooms 
involved, except for the overlap or combined use of space. 
(4) For two adjacent spaces to be considered a combined room, 
the horizontal opening between spaces shall be at least 
8 ft - 0 in., except that between kitchen and dining 
functions, the opening may be reduced to 6 ft - 0 in. 
Spaces not providing this degree of openness shall meet 
minimum room sizes required for separate rooms. 
(5) A combined LR-DA-K shall comply with the following: (a) 
the food preparation-cooking area shall be screened from 
the living room sitting area; the clear opening between 
the kitchen and dining area shall be at least 4 ft - 0 in. 
(6) These required minima apply when the only eating space 
is in the kitchen. 
(7) .The floor area of an alcove, or recess off a room, having 
a least dimension less than required for the room, shall 
be included only if it is not more than 10 percent of the 
minimum room size permitted and is useful for the place-
ment of furniture. 
KITCHENS, BATHS, LAUNDRIES 
Kitchen 
a. Each livi~g unit shall include adequate. space to. provide 
for efficient food preparation, serving and storage, as 
well as utensil storage and cleaning up after meals •.. 
b. Kitchen fixtures and countertops shall be provided in 
accordance with Table 4-1.2. Required countertops shall 
be approximately 24 in. deep and )6 in. high. Clearance 
between base cabinet fronts in food preparation area 
shall be 40 in. minimum. 
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c. Required countertops may be combined when they are located 
between two fixtures -- stove, refrigerator, sink. Such a 
countertop shall have a minimum frontage equal to that.of 
the larger of the countertops being combined. This com-
bined counter may also be the mixing counter when its 
minimum length is equal to that required for the mixing 
counter. Countertop frontages may continue around ·corners. 
A 72 in. compact kitchen with wall cabinets may be us·ed in 
efficiency apartments. 
TABLE 4-1.2 
COUNTERTOPS AND FIXTURES 
Number of Bedrooms 
012 3 4 
Work Center 
Sink 
Countertop, each side 
Range or Cooktop Space(2){3){6) (7) 
Counterto one side (4) 
Refrigerator Space 5 
Countertop, one side (4) 
Mixing Countertop 
Notes 
Minimum Frontages in Lineal In. 
18 24 24 ]2(1) 32(1) 
15 18 21 24 30 
21 21 
30 30 
15 15 
21 30 
(1) When a dishwasher is provided, a 24 in. sink is acceptable. 
(2) Where a built-in wall oven is installed, provide an 18 in. 
wide counter adjacent to it. 
(J) A range shall not be located under a window nor within 
12 in. of a window. Where -a cabinet is provided above a 
range, 30 in. clearance shall be provided to the bottom of 
an unprotected cabinet, or 24 in. to the bottom of a 
protected cabinet. 
(4) Provide at least 9 in. from the edge of a range to an 
. adjacent corner cabinet and 15 in. from the side of a 
refrigerator to an adjacent corner cabinet. 
(5) Refrigerator space may be 33 in. when refrigerator door 
opens within its own width. 
(6) When a range is not provided, a ]0 in. wide space shall 
be provided. 
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(7) A cooking facility and refrigerator shall be provided in 
rental units. 
e. Kitchen storage shelf area shall be provided in accordance 
with Table 4-1.3. At least one third of the required area 
shall be located in base or wall cabinets. At least 60 
percent of the required area shall be enclosed by cabinet 
doors. 
SQ FT 
TABLE 4-1.3 
STORAGE AREA 
Number of Bedrooms 
o 1 23 4 
Minimum Shelf Area 24 
4 
30 38 '44 50 
Minimum Drawer Area 6 8 10' 12 
Notes 
(1) A dishwasher may be counted as 4 sq ft of base cabinet 
storage. 
(2) Wall cabinets over refrigerators shall not be counted as 
required shelf area. 
(3) Shelf area above 74 in. shall not be counted as req~ired 
area. 
(4) 
Baths 
Inside corner cabinets shall be counted as 50 percent 
of the shelf area, except where revolving shelves .are 
used, the actual shelf area may be counted. 
Drawer area in excess of the required area may be counted 
as shelf area if drawers are at least 6 in. in depth .•. 
a. Each dwelling unit shall have one bathroom containing a 
lavatory, water closet, and bathtub. In other bathrooms 
showers. may be substituted for bathtubs. Bathrooms shall 
provide for comfortable access to, and use of, each fixture. 
Bathrooms shall be convenient to the bedrooms. 
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b. Bathrooms shall be provided with the following accessories: 
(1) Grab-bar and soap dish at tub or shower 
(2) Shower curtain rod or enclosure at shower 
(J) Soap dish at lavatory (soap dishes may be integral 
with the fixture) 
(4) Toilet paper holder at water closet 
(5) Mirror and medicine cabinet or equivalent enclosed 
storage 
(6) Two towel bars 
c. Each half bath shall be provided with items J, 4, 5, and 6, 
in 401-4.2b. 
d. Stall showers shall have a minimum area of 1024 sq. in. and 
a least dimension of ]0 in. 
e. Water impervious wainscot shall be provided at walls around 
showers or tub-showers to a height of 6 ft from the· bottom 
of the shower or tub. 
Laundries 
Where central laundries are not provided, install a clothes 
washing machine in each living unit. 
CLOSETS AND GENERAL STORAGE 
Closets and storage space shall be provided for living and 
housekeeping items and equipment within each living unit and 
shall be appropriately located in relation to use. Adequate 
additional general storage space shall be provided. 
Bedroom Closets 
Each bedroom and other habitable room (OHR) shall have access-
ible clear hanging space equipped with rod and shelf which 
meets or exceeds the following: 
Double Occupancy Bedrooms 
2'-0" x 5'-0" 
Coat Closet 
Single Occupancy Bedrooms, OHRs 
2'':::'0" x ]'-0" 
Provide at least a 2 ft x 2 ft clear coat closet convenient to 
the entrance. 
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Linen Storage shall be provided as follows: 
a. Minimum shelf area: 10 sq ft for 2 bedrooms or less; 15 
sq ft for 3 or more bedrooms. 
b. Spacing of shelving: not less than 12 in. o.c •. 
c. Shelving over 74 in. above floor shall not be counted as 
required area. 
General Storage 
a. Usable general storage space shall be provided for the 
storage of items and equipment essential to the use of 
the occupants. This storage shall be in addition to 
required closets and kitchen storage. The minimum total 
volume of general storage for each living unit shall 
conform to either column 1 or column 2 of Table 4-1.4. 
o BR 
1 BR 
2 BR 
3 BR 
TABLE 4-1.4 
GENERAL STORAGE REQUIREMENTS 
Cubic Feet of Storage 
Column 1 (1) Column 2 (2) 
4 BR or more 
100 
150 
200 
275 
350 
140 
200 
275 
350 
425 
Notes 
(1) This storage shall be located entirely within the 
living uni t. 
(2) At least one half of this storage shall be located 
within the living unit. 
b. Each living unit having one or more bedrooms shall have at 
least one separate closet for general storage or utility 
purposes located in a conveniently accessible place within 
the unit. This closet shall be at least 6 sq ft in area 
and full room height. The remainder of the general storage 
may be located in bedroom and coat closets provided this 
space is in addition to the required closet space. 
180 
c. Common storage shall be in a dry area with space divided 
into lockable compartments or closets for each living 
unit. 
d. Where exterior project maintenance is performed by 
tenants, provide at least 50 cu ft additional storage space 
per living unit, conveniently located to the outside. 
e. Where the project is designed for families with children, 
provide at least 50 cu ft of storage space per living 
unit conveniently located to the exterior for bicycles, 
prams, etc. 
GARAGES AND CARPORTS 
Where garages or carports are provided, they shall be designed 
to provide space for full size cars as well as for convenient 
opening of doors and circulation around cars. Their location 
shall provide convenient vehicular access as well as conven-
ient access to living units. 
When parking of cars is by occupants, the minimum dimension 
shall be as follows: 
Space Parking Angle (degrees) 
45 60 90 
Stall depth perpen-
dicular to ais1e------17'-6"------19'-0"--------18'-0" 
Als1e width-------------12'-8"------18'-0"--------26'-0" 
Unit parking depth------47' -8"------56' -0"--------62' _O'f 
Stall width parallel 
to als1e--------------12'-8"------10'-6"-------- 9"-0" 
When parklng of cars is by an attendant, the minlmum dimen-
sions shall be as follows: 
Space Parking Angle (degrees) 
45 60 90 
Stall depth perpen-
dicular to ais1e------17'-2"------18'-10"-------18'-0" 
Aisle width-------------12'-8"------17'-4"--------22'-0" 
Unit parking depth------47'-0"------55'-0"--------58 '-0" 
Stall width parallel 
to ais1e--------------1l'-4"------ 9'-3"-------- 8'-0" 
For 11ght and ventilation requirements, see 403. 
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CEILING HEIGHTS 
Ceiling heights shall be such that they do not create an 
unpleasant sensation and do not physically restrict the move-
ment of occupants and furnishings. 
Ceiling heights clear under beams or other obstructions shall 
be in accordance with Table 4-1.5. 
TABLE 4-1.5 
MINIMUM CLEAR CEILING HEIGHTS 
------------------------.-------------------------------------
Habitable Rooms 
Halls within living unit, Baths 
Luminous Ceilings 
Within living unit 
Public Corridor 
Sloping Ceilings 
Public Corridors 
Public Rooms 
Basements without Habitable 
Rooms 
ACCESS AND CIRCULATION 
GENERAL 
7'-6" 
7'-0" 
7'-0" 
7'-4" 
at least 7'-6" for 1/2 the 
room with no portion less 
than 5'-0" 
7'-B" 
B'-o" 
6'-B" 
Space and facilities shall be provided for convenient access 
to and circulation within dwellings for occupants and for 
movement of furniture and supplies. The relationship of rooms 
within the living unit and the relationship of living units to 
each other shall provide a degree of privacy commensurate 
with desirable living conditions. 
ENTRANCE FACILITIES 
Entrances shall be designed and equipped to control access to 
dwellings and to prevent forCible entry. 
Hain entrances and principal service entrances shall have 
appropriately sized exterior platforms when access is not 
from a paved area such as a porch, terrace, garage or carport. 
1~ 
The primary entrance to the following types of housing shall 
be readily accessible to the physically handicapped in 
accordance with the provisions of ANSI Standard A 117.1, S 
Specifications for Making Buildings and Facilities Accessible 
to, and Usable by, the Physically Handicapped: 
b. Elevator residential structures; 
c. Buildings containing 25 or more housing units; 
d. Non-dwelling structures 'appurtenant to residential 
structures uescribed in a, b, and c. 
DOORS AND OPENINGS 
Doorways shall be sufficiently large to admit persons, 
furniture; and equipment. 
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APPENDIX C. 
BUILDING COST EXEMPLARS 
. FROM 
COSTS & TRENDS 
OF 
CURRENT BUILDING PROJECTS 
F. W. DODGE 
BUILDING TYPE: 
lbcATION: 
"'chUtel -
APARTMENT BUILDINGS 
LE GRAND. IA 
VOORHEES - SHELTON 
Bids A,c'd - 10-78 
SIZE: Tololllr I,.. 11,048 .q II 
Volum. 143,528 cull 
DIMENSIONS: 92' X 28' 
SHAPE: Rectan~lar 
" 
CONSlRUCTION: Wd. frmd. brick veneer. 
Int. drywalls painted. SOC. 
Wd. roof asph. shing. 
Fl. carpet & VAT. 
MECHANICAL EOUIPMENT: 
Elect. baseboard. No A/C. 
SPECIAL fEAtURES: 
5 bldgs. - 20 units. 
Structur. $ 294.434 
Plumbing 36.500 
HYAC 5.630 
E1.elriell 22,370 
Bullt"n Eqpl 26.610 
Tolll $ 385.544 
Cosl por Iq II $ 29.55 
COlt.,., cu II S 2,62 
-
BUILDING TYPE: . APARTMENT BUILDINC 
LOCATION: NORWAY. 'IA 
A,chll", - VOORHEES - SHELTON 
8IdlatC'd- 10-78 
lIZE: Totll n, a,to 6.300 Iq It 
VoIumt 63.000 cull 
DIMENSIONS: 48' X 63. 
IHAPE: Rectangular 
CONSTRUCTION: Wd. frmd. 
Walls. floors - wd. truss asph. shing. 
Drywalls painted. 
Carpet, VAT, floors. 
MECHANICAL EOUIPMENT: 
Elect. baseboard. No A/C. 
SPECIAL FEATURES: 
SI'UCIU'. $,_ ... 10,?2~ • ..:4~0~3,--
"""'bI"II 12 , 3 7 3 
HVAC 
lleclrlc:al 16,610 
.ullWft fllPt 5 , Z 71 
Total $,~1~3~6 .w.7.l/.07~ 
Cost .... ell II •• ___ 2,=1..:,.. 7...,0<--_ 
c..t .... _ II S, __ 2 .... 1 .... 7~_ 
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BUILDING TYPE, APARTMENT BUILDING 
LOCATION: NEl< VIRGINIA. II. 
ArChlltcl - VOORHEES - SHELTON 
Bid. Roc'd- 10-78 
SIZE: TOUI nre,ea 6.080 .,,11 
Yl>lume 65,360 cull 
DIMENSIONS: 48' X 65' 
SHAPE:' Rectan~lar 
CONSTRUCTION: Wd. fm .• brick veneer. 
Int. drywalls painted. 
S~ ~. truss roof - asph. shing. 
Fl. csrpet & VAT. 
MECHANICAL EOUIPMENT: 
Elect. baseboard. No A/C. 
SPECIAL fEATURES: 
2 stories - 8 units. 
Slruclurt $, _-,-,I 0",0e.J,...,0",0",0_ 
Plumbing 14.000 
HVAC 2,000 
EltClrical 11 .600 
Buill·ln E"pl 7 ,900 
Tol.1 S_-,1""3~5..,,5,-,0,,,0_ 
Cosl per I" II $,_-"2,,,2:-"-,;;2-:9 __ 
Cosl por cu It $_-=2..:.,;::.0",-7 __ 
BUILDING TYPE: APARTMENT BUILDINC 
LOCATION: BERNE. IN 
A,chiltel - SANlIORN - STEKETEE 
Bid, R.c·d- 10-78 
SIZE: Tolal n,.,.1 14,355.'11\ 
Volume 174,700 cu h 
DIMENSIONS: 209' X 61' 
SHAPE: L-shaped 
CONSTIIUCTION: Yd. frmd. 
Ext. wall bri~k - plaster. SOC. 
Int. drywallS painted. 
Pit~h roof. asph. shing. 
Fl. carpet & VAT. 
MECHANICAL EOUIPMENT: 
13.7 MBTU HVAC. 
"ECIAL fEATUAES: 
14 units. 
5lruclur. $,_...,3<l,7""8.A.'.6",5,,,4,-
Plumbing S S , ZOO 
HVAC 
Eltclri", 
Built"" EIIPI 
59.588 
Tillal S._..;;4~9.::.3z..,4:..;4:.:2,-
eo .. pe, 141111,_""3,,,,4:..:. 3~7,.-_ 
eo., pe, au II $._-"2 ....... 8.. 2 __ 
IUILDINO TY'E: CotIDO. ROWllOUSE 
LOCATION: SISTER BAY, WI 
Architect _ ASSOC. ARCH. (. ENG. 
Biel, Rlc'd- 10-78 
SIZE: Tolalll, •• u ___ 4 ,308 sq II 
Volume 50,356 cu ll 
DIMENSIONS: 
SHAPE: Rectangular 
CONSTRUCTION: Wd. fnnd. walls. 
Staccatto bd. finish. 
Int. drywalls painted, vinyl. 
Plywd. trussed, roof - ~sph. shing. 
MECHANICAL EOUIPMENT: 
SPECIAl. FEATURES: 
Siruciur. 
'Iumbing 
HVAC 
EleClllCl1 
Bulll·ln Eqpt 
Tol.1 
Cosl per sq II S 24.77 
Cosl PM cU II S 2.12 
s 86,300 
7,420 
4,895 
.--A,!QL 
4,000 
S 106.715 
.UILDING TYPE: FAMILY HOUSING 
LOCATION: MAPLEWOOD, MN 
A,chilocl - LUNDGREN ASSOC. 
Bidl Alc'd-
SIZE: Tol.1 ft ..... 
Volum. 
DIMENSIONS: 
2-79 
37.159 Iqll 
301.925 cu .. 
185 
SHAPE: Rectangular 
CONSTRUCTION: Wd. frame. Ext. vd. siding. 
asphalt shngl. BU Roof. Int. gyp bd. 
painted. 
Fl. Carpet, linoleum, cer. tile. Cln~. 
painted gyp. bd. 
MECNANICAL EQUIPMENT: 
Hot Water. 
S'ECIAL fEATURES: 
II,uelu," 1_~5:-50""",, 9;,:1::;1;-
........ blng 75 , 608 
"VAC 61,861 
Ellctrlcal 52 ,450 
BuIIl.ln Eqpl 29 , 080 
TOIII 1_7_6_9,.<,_91_0_ 
Coal per aq II "_""2,,,0",.,,,3,..9 __ 
ColI per 011 II .,_-.:2;o;':,;;5;.:S,,-_ 
BUILDING TY'E: APARTMENT BUILDING 
LOCATION: NEW CARISLE, IN 
Architecl -
Bid,Rlc'eI- 10-78 
SIZE: Tolal n ••••• 
Volum. 
62.QOO 'qll 
620.000 CUll 
DIMENSIONS: 
SHAPE: Rectangular 
CONSTRUCTION: ':d. fnnd. walls. 
Roof - asph. shing. 
Int. drywalls painted. 
Carpet,full kit. applisnces. 
MECHANICAL EQUIPMENT: 
Gas, heat pump. 
SPECIAL FEATURES: 
70 units. 
SlrucfLlre 
Plumbing 
HVAC 
Eleel.iell 
Bulll·ln Eqpl 
s 1,412,140 
, 181,261 
158,637 
69 .132 
172,830 
S 2,000,000 
S 32.26 COil ptr Iq" -"'::";3"'.:':;;2'""j'---
eo,1 por C:1l II S,_.......:.=:=....._ 
IIUILDING TYPE: 
LOCATION: 
A.cMlcl -
APT. BUILDING 
PLYMOUTH, MN 
REESE ASSOC. 
Bids Rlc'd - 6-78 
SIZE: TOlolll •• r.. 104,300 Iq 1\ 
Volume 940,000 cu 1\ 
DIMENSIONS: 
SHAPE: IrreRular 
CONSTRUCTION: Fr. brng. 1oIalls. Ext. 
brick. BU roof. Int. "d. & gyp. bd. 
painted. 
Carpet. Textured ceiling. 
MECHANICAL EQUIPMENT: 
Gas fired hydronlc 
SPECIAL FEATURES: 
Sl~uctur. 
Plumbing 
HVAC 
Eleciricil 
lIull\·ln Eqpl 
Tolal 
Coal po' oq "s 21.92 
Coal por ell II S 2.43 
s 1,617,200 
195.000 
288.000 
145,800 
41,000 
S 2.281.000 
BUILDING TYPE: APARTMENT BUILDING 
LOCATION: LA PORTE, IN 
A.chil •• 1 _ C. HENDRICKS 
Bid,Rtc'd- 04-79 
SIZE: Tol,' n, .... ~9~2 __ ,q II 
Voluml 3B. 920 cu fI 
DIMENSIONS: 
SHAPE: Rectan/tular 
CONSTRUCTION: 
Wd. frmd. brng. walls. 
Trussed roof plywd. asph. shing. roof. 
Int. drywalls painted. 
Carpet floors. 
MECHANICAL EOUIPMENT: 
FlA. 
SPECIAL fEATURES: 
Structure S 86,414 
Plumbing 9,246 
HV"C 7,153 
.Eltcl,leol 3,482 
Bulll·ln Eqpl 8 1 705 
ToI,' $ 115,000 
Coat pe, Iq II s-..19~ 
Cosl pI. CU" $ 2.95 
IUILDING TYPE: APARTMENTS 
LOCATION: GLIDDEN, IA 
A.chllt.' - RIOU - LEE DREYER 
Bid, Atc'd- 12-78 
SIZE: Tol.lIl. .... II 2BO Iq" 
Volume 107: 124 CII" 
DIMENSIONS: 56' X 24' 
. SHAPE: Rectangular 
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CONSTRUCTION: Wd. frmd. wd. studs, truss. 
Jnt. drYW31ls painted. 
Fl. carpet & VAT. 
Roof asph. shing. 
MECHANICAL EOUIPMENT: 
Electric heat. 
SPECIAL FEATURES: 
Struclu,. 
PlumbinG 
HVAC 
lI •• trl •• , 
lullI·'" Eqpl 
TOlal 
, 217,195 
14,000 
24 ,000 
18,000· 
10,000 
$ 283,195 
Co.tpe,,,," , 25.11 
Co.lpe, CU fI '-':';;-2':",6~4;--
BUILDING TYPE: 
LOCATION: 
" •• 1>111.1 -
MULTI-F~LY HOUSING 
TRENTON, NO 
DANA LARSEN & ROUBAL 
BidsR.c·d- 10-78 
SIZE: TOIaIIIr •••• ___ J ..... l6.L.sq fI 
Volume 23,300.u fI 
DIMENSIONS: 40 I X 30' 
SH"PE: Rectangular 
CONSTRUCTION: Wd. frmd. walls. 
Foil back sheath horiz. lap siding. 
Wd. roof trussed, plywd., a8ph. shing. 
VAT floor. 
Int. drywalls painted. 
MECHANICAL EOUIPMENT: 
Electric baseboard. 
SPECIAL fEI.lURES: 
Structure 
Plumbing 
HVAC 
Electrica) 
Bulll·lnEqpl 
S 32,882 
---s-;200 
2,300 
2,950 
Total $_--,4=3 ."'3=32 .... 
Coot ptr.q 't S __ 37 19 
CO" por cu It S 1 • 86 
BUILDING TYPE: APARTMENT 
LOCATION: llERWIN, IL 
A,chil.cl - M. J. MCCARY 
Bid. Rec'd- 03-79 
SIZE: Total fl •• r .. ,_-:~6.1.,,,"3=0~0_ 1'1 II 
\lotume 63,000 cull 
DIMENSIONS: 
SHAPE: Rectangular 
CONSTRUCTION: Brick & block brn£?;. walls. 
Wd. struct. floor & fT8ming, truss 
joists - sheath - In8ul. & asph. shing. 
Int. drywalls painted. 
Fl. carpet. 
MECHANICAL EOUIPMENT: 
SPECIAL fEATURES: 
4 units/2 Br/unit. 
St.uelu,e ,_-",11",1""",6",9",6_ 
Plumbing 10, 092 
HVAC 7,992 
Ele."I.al 3 1720 
BuH"'n EqpI 16 I 500 
Tot.1 $_~1"",50""...,O",0",0_ 
COil Pt, aq 1\ '_ ... 2"'3"'.,..8 ...... 1_ 
eo .. pe, cu" $, ___ 2 ...... , 3 ... 8 ..... _ 
BUILDING TYPE: 
LOCATION: 
A,chilecl -
LOW RISE APARTMENTS 
STEPHENSON, HI 
ARCHITECTS GROUP LTD. 
Bid,Rlc'd- 10-78 
SIZE: Tolal 'I, a,.a 
Volume 
DIMENSIONS: 
23,140 Iq II 
185.120 cuI' 
SHAPE: Rectangular 
CONSTRUCTION: 
Wd. frmd. walls. 
Roof truss plywd. & shing., asph. 
Int. drywalls painted. SOC. 
F1, carpet, sheet, vinyl, 
MECHANICAL EQUIPMENT: 
Hot water baseb~ard, 
SPECIAL FEATURES: 
32 units, 
Slructur. 
Plumblnll 
HVAt 
EJecl"ul 
8ulll·ln Eqpl 
437,890 
72,645 
&3,855 
52,640 
TOI., S &27,030 
COt, per aq It 1 __ 2-:;7,...'.,,1.,,0 __ 
eo" per CU It 1_-"3..:.,,,,,3.:,,9 __ 
187 
BUILDING TYPE: 
LOCATION: 
APARTMENT BUILDING 
CHICAGO, IL 
A.chilec' - A. OSRAN 
Bid. R.c·d _ 04-79 
SIZE: TOI.,II, .... _-;-4-:-'-, O,:-O,:-O::-_.q It 
Volume 40.000 cu It 
DIMENSIONS: 
SHAPE: Rectangular 
CONSTRUCTION: Brick & block 
cone. Int. frmg. & floors. 
Wd. frmd. roof, composition 
Int. drywalls painted. 
F1. carpet. 
MECHANICAL EOUIPMENT: 
Forced air. 
SPECIAL fEATURES: 
8 units, 
ext. reinf. 
cover. 
SI,ucl.... S_-!:10~6,,-,...,0:.:;0:..:0:.-
Plumbing 8 ,000 
HVAC 14.000 
Elecl.ical 12 ,000 
Buill.lnEqpl 10;000 
TOI.I S_~11...5ll10c.., 0",0",0,-
cO"Pe •• qIlS_~3"7_,~50r-_ 
CO.,P.'cuns ____ 3_,_7_S __ 
